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THE 


PREFACE 


Ta is, perhaps, amuch more , difficult Thing than 
Men uſually imagine, to give à juſt Account of 
the Contents, Virtues and Uſes of. any Mineral 
Vater; eſpecially when thoſe who attempt it, of 
thoſe who judge about it, have not been verſed in 
the making of philoſo Phical, and chemical 8 
ments. 
Hence it may, probably, appear ſtrange 70 o many, 
that the Queries propoſed in the preſent Enquiry 
ſhou'd be ſo numerous, the Apparatus ſo large, and 
the Method aim' d at ſo rigorous: tho all this will 
eaſily be excuſed by thoſe who know what Errors 
have been committed, in the like Attempts, for want 
of a competent Number of leading Queſtions, exatt 
Inſtruments, and a ſuitable Habit of afing them. 
But the preſent Undertaking, it is hoped, will 
not be found to expoſe the Failures of others; or to 
ſet itſelf up in Competition with any Enquiry of 
the ſame kind. This wou'd be to defeat the End 
propoſed ; which is no other than, with proper De- 
ference, to point out a Way of bringing phyſical En- 
quiries to phyſical Certainty; and, without interfering 
with any one, to try if, by uſing the Art of Indu- 
ction (an Art bitherto very little known, or pra- 
Fiſed) more of the Nature of Mineral Waters may 
not be diſcover d, than has formerly appear d. 


Ti 


—. 3d wo 3 ER , 111 WO. T7 Rr SD IBRD ST BERRY A. 3.6 OI e 4) OE RINSE OE Dr Ts Y 
* N * S oh 6.27 + i Ax . N CENCE ts l e n Foo 1 WE 2 E 
0 i RIS 4d WOES 9 N SW 3 wy GCN US. . . „ 
k 7 ; REST wy i a PL BL 2 : : 2 5 7 ; n „ 2 e 
: 4 - ** . e N 8 0 N 2 n « f 
* 5 . r 3 8 5 4 
£ P47, ts FRY EN br 


* 9 8 323333 E Lab hots tre ao * WWW r N 
x WY of In mY 8 . > op r 2 N L 5 SN e e 2 22 * 
* : < * 2 <S - 888 EEO K 1 "8 F% * ; 
q 3 2 N * * of * 8 
ky 9 o * * , 
# + 


The PREFACE. 
This Attempt may, indeed, be cenſured as aſpir- 


ing to great Things; but then they are Things of a 
philoſophical Nature, and of general Uſe; where ſome 


degree of Aſpiring has uſually been thought lau- 
dable. | ET 

But there is hitherto no Room for Exultation ; 
as the Foundations of the Deſign are not yet well 
laid : and ſo much Pains will be required to finiſh 


it, that the Labourers in it may reaſonably eixpett to 
eſcape uncenſured. To ſay the Truth, this is no 


ork for a private Hand; and unleſs it meets 
with Aſſiſtance and Encouragement, is never likely 
to be finiſhed at all, | W * 


Tbe whole Deſign is no leſs than the procuring 


juſt and real Hiſtories of the Mineral Waters of 


England; according to the Intimation of a Plan 
lately laid down for that purpoſe*. And tho" ſome 


Materials for the Work may be collected from ſe- 


veral modern Writers of natural Hiſtory ; and, par- 
ticularly, from a late laborious Account of the Mi- 


eral Waters of Derbyſhire, Lincolnſhire, and 


Yorkſhire, by Dr. Short ; yet, when the Matter 
comes to be thoroughly conſider d, perhaps it will be 
Found neceſſary to extend the whole Enquiry, verify 


_ the preſent Sets of Experiments, make abundance of 
ned ones, and work all up into ſound and methodical 


Hiſtories. And here is Employment for a number 
of Hands. TI 8 0 
The following Piece, tho' it undertakes to enquire 


into but one Mineral Water; yet preſumes to offer 


Rules and Directions, for enquiring into all others : 


as nothing appears to have been more wanting, in 
this Affair, than an adequate Method of Enquiry, 


* See the Appendix to Dr. Hoffman's new Experiments and 
Obſeryations upon Mineral Waters, 


capable 


The. Px K E 5 ACE. 
capable of direfting Experiments, verifying Parti- 


culars, bringing them to Order, and manifeſting the 


Reſult. But how far this Poiit is carried, or 


how far it falls ſhort, muſt be left to the Jr 


ment of experimental Philoſophers. @n_ 

The direct Enquiry tiſelf into the Scarborough 
Spau- Water, it here carried hut a-little Way; o. 
barely begun; if Opportunity ſerves, it is propoſed 
to carry it farther ; and to endeavour the raiſing a 
juſt Hiftory thereof : but this muſt he the 'Buſine(s 


= of ſeveral Tears; and if ever.compleated, will, poſ- 
ſibly, be the firſt Example, that has been ſet,” of 5 


full, induftive Hiſtory of any Mineral Vater. 
But as the Sketch, at preſent, is ſo imperfect, 2 
Objection may eaſily ariſe againſt the haſty publiſh- 
. ing of it, in 4 Form ſo diſadvantagious both for-the 
Reader and Author; on a Suppoſition that it might 
have been better for both to have finiſh*d the De- 
ſign, by degrees; and, at length, to have given be 
Reſult, in a direct and conciſe manner; without 
entring into a Detail of the Apparatus ; and fhew- 
ing the ſeveral Steps of the Procedure; as a Builder 
exhibits a Ka after the Lumber 4 Scaffolding 

are removed. © © 

70 this Ohjeffion the Ader replies, that, bow- 
ever it niay fare with himſelf, he concei ves it much 
more advantagious for the Public, to ſhew:the 
: r 7 the Art of Indufion, than to dreſs 
Diſcoveries in the moſs agreeable manner 
that | c0u'd be invented; as this Art is of infinite Uſe 3 
or 10 leſs than a ſure Method of making all the 
Diſcoveries in Nature that Mankind can reaſonably 
hope for. And tho the Author pretends not to be 


the Inventor, or any tolerable Maſter, of this Art; 


Jet he judges that it may beſt be taught by ſhewing 
the fo Rudiments of 6 an Enquiry conducted accord- 
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Part, infer: and; ib. I. 21, for Paſſages 
. 16, aft time, inſert Spes p. 103, 1, 24, delt the ſe - 
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ing ſo its Rules: and, therefare; « aud chuſe, hn 
the preſent jto publiſh the Out-lines of a Hiſtory, ra- 


ther than a finiſh'd.Piece.upon the Subject 3 tho 
be ere, what be is nut, able to give one: thus en- 


deavouring to follow the Example of an Architect, 
bo, deſigning not ſa much to raiſe 4 particular 
Structure, as to teach the whole Art of Building, 
thinks praper to deliver the Ways even of hang the 


_ Brick, and mixing tbe Mortar. 


And this open Procedure is direftel. by the Art : 
of. Induction; which forbids the Uſe of ſophiftical. 
Ornaments aud Concealments ; how much ſoever 
they might be made'to ſerve the ROE * an Au · 
wile , of n n Reaper: 
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AG. 26, l. 27, and p. 27, l. 2, for unctious r. ae 
p. 41 l. 4, for firſt r. laſt; p. 47, I. 26, after courſe, — 


ſert with . 56, I, 21, for and r. ien 62, J. 30, after | 
ticular So Nature; p. 63, 1.19, for 50t f. h hit; ;. p. 66, J. - . 


"Subſtance r. Subſtances ; 3 p- 73 134 15. after degree in- 


here of Hear; p. 74 I. 22-14, read thus, it other, the li 


laſſes, and Bladders, be alſo filled, or half filled, rh 


| the ſame Water. (after having ſtood i in the ape. Air) and 


ſecured, exc. p. 78,1. 22, for andr.are; 5 5475 5 15, after 
r. paſſ; esz p. 98. 


cond this; p. 10, l. 12, before earthy. in{##;-the;'p. 110, 

21, after all, inſert ſee; ib. 28, 12 126. J. Penult, 
for neutral r. natural ; p. 135, 1.13. fot Edulurants, read 
' Eduleorants; P- 149, 1, 27, — n 1 *y . 155. 
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The Ons of ENQUIRY. 
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Of the LAW s of ENQUIRY. L 1 
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Of the J uſtruments, and Apparatus, necef. 
Io to the Es 


| „ e 
of the Experiments to be uſed in the 
Enquiry. 5 1 


IA 


A general Method of Js ing 27 yy 
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PART II. 


An Attempt to analyſe the Scar- 
borough Spaw-Waters. | | 


$ KR GL : 


\ Of the Scarborou gh „ > 


General. + of 9 


SECT. It 


w the aqueous Part of the Purging Spe 
Water. 99 


8 E C T. UI. 
of the Firſt Salt of the Purging-Water. 
0. 


r IV. 


of the Second Salt of the Purging IW ater. 
5 116 


SECT. V. 


cf the Earth of the Purging Water. 


121 
SE & T. VI. 


of the Air of the Purging Water. 1 37 


"ERA VII. 


of the Mineral Spirit of the Tags 
__ #ater; 
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PART. 
The Order of ENQUIRY. 
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HE Diſſes that Ke 9 
about the Examination of theſe Wa- 

ters, make it neceſſary to ſettle the- 
Laws of the preſent Enquiry, before it be gone 
upon: otherwiſe much Time, and Pains, might 
be fruitleſly employ'd; and the Subject,” alter 
all, remain dare As contuleda. 1 Las ts <0. 6 
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2 see Dr. Wittie, Sion; raten ae, + eben. 
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_ . : Proſecution, of the puny) till, at length, it 
1 


nomical, or Practical and Theoretical Hiſtory of that 
} | 1 85 


Laus of ENQUIRY. ben I. 


RE 


Conditions, or Laws of the Enquiry. 


C | 

2. As the preſent Enquiry is phyſicalb, or 
concerned with material Objects; let it pro- 
ceed upon phyſical Obſervations, Experiments, 
and the Art of Reaſoning : theſe being the In- 
ſtruments, or Means, of promoting Natural 
Knowledge; and, in particular, of diſcovering 
the Contents, Virtues, and Uſes of Mineral 


ah » 


W | 8. N We 7 * 
a ater * x 


3. The Thing here intended being an Enquiry 
into the Contents, Virtues and. Uſes of a cer- 
tain Water; this Enquiry muſt, of neceſlity, 

be carried on by the Aſſiſtanee of phyſical 

_ Obſervationsand Experiments: For, it is not. 

in the Power of Imagination, Conjecture, ab- 
ſtract Reaſoning, or any Thing elſe, with- 
out Obſervation, and Experiment, to aſſign 
the Contents, Virtues, and Uſes of a Mineral 
Water. And the Art of Reaſoning ſhould 
here be employ'd only to ſuggeſt, and direct, 
the proper Experiments, and Obſervations, 
to be made; compare them together; draw out 
the Reſult ; and direct a Renewal, or farther 


1B £081 @ perfect phy 
Þ By the Word phyſical is here meant, not medicinal ; 
but what is uſually expreſs'd by the Words natural and 
erimental.; tho! phy ſi cal implies ſtill morg; and includes 
whatever relates to a subjeck, conſider'd as Matter, or a 
material Object. Thus the phyſical Hiſtory of any Mine- 
ral Water, is the Natural, Experimental, Medicinal, Oeco- 


cal Hiſtory of the 


ter. 


6 


Seck. l. Lows of ENQUIRE 


Subject. Whenee we derive” a fundamental 

Raule, directing us, in the preſent Underta- 

king, (1) what to avoid; (2) what to pur- 
ſue ; and (3) what Method to kake; as may 
MORE? below. . 7 


2 al A II. 


"Th WTO be admitted into 6 Enguir 
beſte (1) Matters of Fact, or Hiſtory, belong- 
ing to the Subject; (2) Natters of den 
a the ſame; (3) Suitable Experiments; 
and (4) Matter of Reaſoning, in direct relation 
to the preceding Particulars: omitting whatever 
is foreign to the Deſign of a Phyſical Enquiry 3 
whether Matters of earning, or Quorations 3 : 
Matters of Difj te, or mere 8p <culation : : 
For we are not 25 
ture, or ſuppoſe; but to BY out the F jets and 
Laws of Nature, | 


EIA 


5. The Reaſon for admitting of nothing, i in this 
Enquiry, beſides Fact, Obſervation, Expe- 
riment, and the Uſe of the rational Fa- 
culty, is that theſe are ſufficient to form 
A compleat phyſical Hiſtory of the Subject; 


which is the End of a phy {ical Enquiry : * 


again, becauſe whatever is of a different kind, 
draws the Mind off, or diverts the Enquys 3 
and ſwells the Wiurſe, k e -q 
its real Merit, or Hſec d 10 Io 


A * 25.5" II. ie 8 2 


96; Tack he Facts, Experiments, ina Obſerve- 
tau em ploy'd' be not wholly of tlie vulgar, and 


obvious, ind; but let others be {ought after, 


and made, with Choice and Deſign; ſo as to en- 


B 2 det 


re to diviate, confute, conjec- 
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Laus of ENQ'OIRT. part 1. 


ter the Nature of the Subject; and either bring 3 
Light, and Information, to the Mind, or Ad- 0 
vantage to the Enquiry; with a View to its | 
ending in an exact and full Hiſtory. 


* 


 _FExPLANATION. 


7. Common Facts, Obſervations, and Experi- 
ments ſeldom go far in diſcovering the inter- 
nal Nature of a phyſical Subject; which uſu- 
6 Kally lies deep, and requires to be ſearched in- 
lt to with Application and Addrefs, before it 
- will open, or manifeſt itſelf: and in this Light, 


_ Obſervations, and Experiments, properly made 
bi and tried, may be confider'd as the Tortures 
n= of Art, that bring Nature to a Confeſſion. 
4 And thus,. when a competent number of ſe- | 
1 : le& Facta, Obſervations, and Experiments, are | 
1 Plrocured, ranged, and compared together, 
8 and their Conſequences deduced, in natural 

1 Order ; this will, by degrees, and as it were 


ſpontaneouſly, give us the phyſical Hiſtory 
of the Subject. he vue 


Ee moo ie AW IVE 

8. Let the Method obſerved be the direct 

Method of Enquiry, or Inveſtigation ; which 
proceeds from one Particular to another; ſo as, 

at length, to come at more genera}, or com- 
prehenſive, Truths; in the Way of a phyſical | 
. 1 Induction⸗: whence the Sum, or Reſult, of the | 
5 Enquiry may, at laſt, appear in a few general 
5 | Corollaries, or Deductions ; which, in a con- 


© By phyſical Induftion is meant the Art of purſuing a 
Subject thro' all its Heads, till the phyſical Hiſtory there- 
of be obtained; and the natural Conſequences deduced, 
2 this more fully explained hereafter under Set. IV. 
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Set. I. Laws of ENQUIRY. 


tracted View, will exhibit the principal Fruits 


of the Enquiry; and, ſo far as that is carried, 


give both the Theory and Practice relating to 


the Subjeddt. 
ExpLAMATI OR. 


9. The Particulars directed by this Law äre 


(1) that certain Heads, or Articles, of Enqui- 
ry, be firſt propoſed, as Queſtions to be ſol- 
ved; with Directions for doing it: (2) that 
the ſeveral Ways of Trial, or the Experi- 
ments deſigned to aſſiſt the Enquiry, be pre- 
viouſly explained, and their validity conſi- 


der d: (3) that the neceſſary Cautions be all 
along given, and the Circumſtances of the 


Experiments, and Obſervations, noted; for 
the better enabling others, by a Repetition, to 
falſify, verify, or improve them: and (4) that 


Care be taken to render the whole Procedure 


intelligible; by uſing a plain Style, a clear 
Method, and an Exactneſs in relating of 
Facts, Experiments and Obſervations; ſo that 
every one may judge how far the Enquiry is 
Juſt, how far defective, or how it may be ad- 


vanced, and perfected : theſe Particulars be» 


ing neceſſary in a phyſical Induction. 
„ 
Of the Heads, or Articles of Enquiry. 
1. IT is 4 conſiderable Uſe, in che beginning 


of a natural Enquiry, to have a comprehenſive 
Set of Heads, or leading Queſtions, previouſly 


drawn up, in ſome tolerable Order; fo as to 


point out the principal Particulars to be enqui- 
red after; lead into the Method of proſecuting 
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Article i. 


enquired a 


Articlesof END UVIRT. Part 1, 


the Enquiry ; and direct the ſeveral Steps to be 


taken in it: For the whole Buſineſs being thus 


divided into manageable Parts, each of them may 


be ſeparately wrought upon, to advantage; 
whilſt, by this Contrivance, the Mind is leſs 
diſtracted; and a prepared, or digeſted, Matter 
more readily furniſhed for a Hiſtory of the Sub- 


ject: tho' this Matter, theſe Heads, and the 


Method itſelf, muſt neceſſarily, at firſt, be rough 


and imperfect ; ſo as to require alteration, and 
amendment, when the Hiſtory ſhall come to be 


2, Every Mineral Water may deſerve to be 

- in three general States; viz, (1) 
in its Riſe, or Paſſage under Ground, and Re- 
ceptacle z (2) in a State of Scparation from the 
Spring, Courſe or Well; and as contain'd in 


Veſſels, or Glaſſes: and (3) as drank by Men, 
or taken into the Body. Theſe three States muſt | 
be, therefore, regarded in our Articles of En- 


Nui v. 


Tube Waters conſider'd in their Riſe, 


Courſe, and Receptacle, 


What is the Situation of the Well, or Receptacle? 


3. This Queſtion chiefly regards the Situation 
of the Well with reſpect to the Courſe of the 
Sun, the blowing of the Winds, and the nature 
and form of the circumjacent Country: as theſe 
Particulars are neceſſary to be enquired into, on 
ſeveral Accounts. Thus, for example, if a Wa- 
ter, abounding with a volatile mineral Subſtance, 


or Spirit, ſhould be ſtrongly beat upon, in its 


Receptacle, by the Rays of the Sun, Sy the 


Set. II. Arricler af ENQUTRY. 
Winds; theſe might carry off ſome part of the 
Spirit, and render the Water leſs. briſk, or ac- 
tive. So again, if the Well ſhould lye low, or 


near the Sea; this might ſubject it to be over-- 


flowed by the Tides; or to have its Water 
weaken'd by Rain, or other common Waters, 
falling into it, from the higher Grounds, &c. 


What is the Riſe, and Courſe, of the Water to the Article 2. 


Well? 


4. This may ſometimes be difficult, or imprac- | 


ticable, to trace, on accountof Mountains, Lakes, 
or other intervening Obſtacles: tho? the Thing 
irfelf is of Conſequence, as it might lay open 
the Beds, and diſcover the Mineral "Wah, 
thro? which the Water runs, or is ſtrained: for 
it may be ſuſpected, that Mineral Waters are no 
more than common Water impregnated with 
certain Mineral Subſtances, capable of diſſolving, 

or lodging, therein. And under this Head it 
| might be proper to enquire into the phyfical Ori- 


gin, and Cauſe, or Cauſes, of Springs, in gene- 
ral ; ſince conſiderable Light might thence be 


derived to the preſent Enquiry, + 


What Minerals lie in the contiguous and circumja- Article 3. 


cent Parts? | . 
5. This Queſtion has an affinity with the 
foregoing; but carries the View farther; and 
directs an Enquiry to be made near the Confines 
of the Water-Courſe, and the Well-Head; in 
order to diſcover the Mineral Matters that are 
lodged, or bedded, there; particularly the ſofter 
or more volatile kinds, and ſuch as, upon trial, 


are found to communicate any new, or uncom- 


mon, Property to Water: becauſe ſuch Matters 
may affect the Mineral 


Water, by their Effluyia, | 
B4 » 


7 


[ 


; 
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Articles of EN . UIR T. part I. WS 


or Exhalationsd, tho* the Matters themſelves lie ma 
at ſome diſtance from the Courſe of the Water. the 


Irie. 4. has 8 ubſlance, or Subſtances, are left, or 7 bo- da 


Article 5. 


parts of ſuch Oker: 
pable of manifeſting that the Water a 


Are any wif e Fumes, Rubulations, Exudations, 


and by Exhalations, thoſe that fly off from them in a moiſt 


SeffilV, 


that appear to ſweat, or ouze, out of mineral Matters; or 


Sup, or open Air, harden, cryſtallize, or concrete, into 
Salts, or Vitriols. And by Efforeſcences are meant the ap- 
.pearance of any light, N ſaline Matter, coverin 


à mineral Subſtance, i in che ihe of Snow, Down, Feathers, 
or Flowers. 


ſited, by the Water, on the Sides, or Aalen, of ca 
* the Channel, or Receptacle? | 


6. Theſe Subſtances, whatever they are, be- ſo 


ing compared with the ſofter, or more ſoluble, de 

Mineral Matters, found in the Courſe of the cl 
Spring, or adjacent to it, may help to diſcover 

the Contents of the Water. Thus, for inſtance, C 


if a ſoft, ſoluble, Oker be found in, or near, the 
Courſe of the Spring; and a ſoft ochry Sub- 


ſtance be found depoſited on the Sides, Wa Bot- 


tom, or Confines of the Channel, or Receptacle ; 
there will be a Preſumption that the Water, in 


the Receptacle, is impregnated with the lighter 
tho che Confirmation there- 
of muſt be had from particular Experiments, ca- 


contains ſuch ochry Particles“. 


„M {Ar + hem 


Effloreſcences', or ſaline Concretions, to be Loans 
near the C ourſe of the Water ? 


7. If any thing of this k ind appears, it ſhould 
be carefully examined into becauſe the Waters 


4 By Effuvia are here meant, the fine, or almoſt inſen- 
ſible, Particles, which, in a dry form, fiy off from Bodies; 


ane, 
© See this Matter farther explain'd hereafter, under 


f By Exudations are here underſtood any mineral juices 


ſuch mineral Juices as, by ſtanding, or being expoſedto the 


* R 


Sect. II. Articles of ENQUIRY * 
may hence be eaſily impregnated; as we fee bp: 
the Fumes of burning Brimſtone, and the Exu- ; 
dations, or Effloreſcences, of thoſe called Mar- 

caſites, or Pyrites; 8 which ſweat out a vitrio- 

lick Juice, or Salt, in the open Air: and maſt 

| faline Concretions readily diſſolve in Water; 

ſo as by Rain, or otherwiſe, to be eaſily waſhed 
down, and carried into the Courſe, or Recepta- 


cle, of a Spring. 


Can any part of the Water, in its Courſe, be diſ- Article 6. 
cover d to be of the nature of common Water; 
and to begin to receive its mineral Properties at 
a certain Place; either by paſſing over certain 
Beds of mineral Matters, or by receiving any mi- 
neral Fumes, or Juices, before it comes to the 
Receptacle ? 1 
8. This Queſtion carries on the View of tige 
ſecond, and third ; and may afford great Light | 
in the Enquiry : or, poſſibly, lead to the Diſ- 
covery of Artificial Methods of preparing Mineral 


Does the Water come to the Receptacle in one Stream, Article 7. 
or more? If in more, is there any difference be- | 
 tavixt them; or do they any where mix before they 
arrive at the Well? VV 
9. It ſeëms poſſible, where there are ſeveral 
Streams, that one may be richer, or more im- 


E Marcaſites, or Pyrites, are a certain kind of ſtony 
Matters, whereof Vitriol, or common Copperas, is uſually 
made. When broke they appear ſhining and merallick ; 
but burn blue in the Fire; and afford, upon fuſion, only a a . 
ſmall proportion of Metal; or ſeldom more than a Regu- 
lus, or imperfect metallick Subſtance. They are plentitul- 
ly found in England; and may deſerve to have their Hiſtory, 
traced; Pasteur with a View to mineral Waters: for there 
are ſome Reaſons to ſuſpect that theſe are often the Cauſe 
of hot Springs; as they canceive heat with moiſture ; and 
may, perhaps, yield what may be called a mineral Spirit. 


pregnated 


Article 8. 


Articles af ENQUIRY. Part] 
1 with mineral Virtue, than another ; 


chat a Receptacle — made for the ſtrong. 
eſt, this alone may be preſerved, unmixed with 


the weaker ; and chus the Water be render'd 


more medicinal. 


< there only one 1 or more? If more, „ ber 

I their diſtance, and difference, from each other? | 
Or, are they ſupplied by the ſame Streams, as | 
to number, or quantity and quality of the Water; 


or do they communicate with each other ?. 


10. If any difference be found in the Contents, 
or Virtues, of the Waters of the different Recep. |; 
tacles, Phyſicians may thence direct the uſe of | 
any one preferably to the reſt , according to the 


difference of Diſeaſes, and Conſtitutions. 


| Article 9. 


* 25 


What are the Materials, and Dimenſions, of the 
Receptacle, or Receptacles, how often are they | 
filled. in 24 hours; or what. is the quantity of | 
Mater afforded by the Spring ina given Time? 


11. This Article tends to ſhew whether the 
Matter of the Baſon be ſuited to the nature of 
the Water; by what number of Drinkers the | 

Spring may be frequented ; how often the Wa- 
ter is renew'd ; how far jt is capable of an- 
ſwering the Demands there may be for it, at 
home and abroad; and whether the Receptacle 
is duly proportion'd to the Spring, for preſerv- | 
K. the Water, and aden it freſh and per- 


What other Springs, or Waters, are . near | 
the Place of the Spa; and what are ny Con- | 


tems, Virtues, and Uſes? 


12. Tho 9 Article has * a remote Re- 
lation to the Subject; yet it claims admittanee 


into a FRqQuiry 3. as it may ſhewa N 


me min Wye 


W « a= ft 
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betwixt the adjacent Waters; diſcover ſome that 


may be properly mixed, for particular purpo- 
es with thoſe of the Spaw, and uſed in the 
making of Experiments. 5 


I there any Scum, or other light Matter, found Article 11. 


upon the Surface of the Water; and if there be, 
what is the Nature and Properties thereof? 
13. This Article may have its uſe in diſco- 
vering the Contents, and Virtues, of the Water; 
as ſuch a Scum, or light floating Matter, may 
contain certain Parts of the Water, or impreg- 
nating mineral Matters, condenſed, or brought 
into a ſmall Compaſs. | ASIA * 


to the preſent En 
of the ſame kind, 


S 7 41 4 ſenſible Qualities of the Water in its Article 132 


How long bas the Water been diſcover? How has Article 12. 


it I ? What Alterations has it un- 
 dergone*. with regard to the Accidents of Time, 
the Weather, Ruins, or other Contingencies ? 


14. This Article may procure Light, not only 
quiry ; but likewiſe to others 


Keceptacle; or what are its degrees of Coldneſs, 
Clearneſs, Duickneſs to the Smell, Briskneſs to 
the Taſte, and Specifick Gravity" ? Inparticular, 
is the Water brisker, or more ſpirituous, when 
taken from near the Bottom, than when taken 
near the upper Surface of the Well? 


By Specsfick Gravity is meant the relative weight of a 
Body, compared with that of another, or of common 
Water. Thus to determine the Specifick Gravity of a mi- 
neral Water, is to determine how much it is lighter, ar 
heavier, in the ſame bulk, or meaſyre, than common Wa- 
ter. A Pint of common Water weighs nearly a Pound: 
but a Pint of certain Mineral Waters weighs conſiderably 
leſs than a Pound : that is, ſuch Mineral Waters are ſo much 
tpecikically lighter than common Water. 


* 


 Articlesof /ENQVIRY. Part], 
15. The determination of theſe Particulars 
may ſhew the Advantages, or Diſadvantages, of | 
| keeping the Well open, and taking the Water 
up by the Hand; or keeping the Well cloſe, | 
. and raiſing the Water by means of a Pump. | 
16. And theſe are the principal Heads that MW 
occur, with relation to the Waters in their Riſe, | 
Courſe, and Receptacle, upon the firſt View of 
mas Subject. | | 
| „ 


The Waters con 7 der d in a . of Sepas- | 
ration from their Sing, e or 
Receptacle. _ F 


Artide 14. What are the Appearances, and ſenſible Dualities, | 

e the Waters upon being freſh taken up, in a 
clean Glaſs, from the Receptacle ; and direftly i 

examin d, by the Senſes, at the Well-Head ? Do 

they ſparkle, or bubble in the Glaſs? What is | 

their Smell, Taſte, Colour, Coldneſs, Cheng, ; 

and Specifick Gravity? | 


17. The beſt way of proſecuting a ae ; 
E nquiry ſeems to be by beginning with the Ex- 
amination of the ſenſible Qualities of the Sub- 
ject; or, at firſt, uſing the direct Teſtimony of 
the Senſes; and carrying that as far as it will go: 
but afterwards contriving, and uſing, particular 
| Helps for the Senſes; ſo as to bring thoſe things 
before them, which wou'd not otherwiſe appear: 
whereby a much more intimate, and phyſical, 
knowledge of the Subject is procurable. 


Airiide 15. How do the ſenfible Qualities of the Water alter by | 
ſtanding, at the Well-Hegd, in the ſame Glaſs, in | 
be open Air, for ſome hours, or days? 
18. Whilſt the Water remains in its Spring, 
Channel, or I it Probably receives a 
| greater 


Wa os: hrs herd: of e wmoff© CA 


LE 
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* 


greater 1 of Motion, chan when contain'd 
in a Glaſs; and may here, therefore, have a 
greater opportunity of letting its groſſer Parts 
fall to the bottom; and of ſuffering what may 8 
be called a natural Analyſis,” or Separation: 
whence it may be expected that ſome of the | 
heavier Parts will now ſubſide, and ſome of the 
lighter fly off, or quit the body of the Water; 
leaving it leſs briſk, or ſpirituous. oc l 


nat Alterations does the Mater undergo in length Article 1 * 
of Time ? will it actually ferment, or 277% 0. 
by long ſtanding, unſecured, in the open Air; 
when well ſealed down in Glaſi-Bortles ;, * 
this either with the ene id n or e or Sad 
out? 


19. Care ſhou'd be 8 to PPP es 
ther the Water will, any way, undergo a ire 
Putrefaction, or Fermontation x ; ſo as to afford 
different Phænomena, manifeſt different Con- 
tents, or produce different Effects, from thoſe it 
is found to have in its ſound, or natural ſtate. 


What are the beſt Methods, hitherto known, and Article 27⁴. 
uſed, of raking up, preſerving, and ſecuring the 
Water for Tranſportation, and Carriage? And 
if theſe Methods are defettive, , Map the y be 
improved | Jo 68 81 


20. Under this Article will W con 
ſider'd the Ways of preparing, filling, corking. 
cementing, and packing of the Bottles; with 
the proper Seaſons ef the Year, "and" hours of *x va ** 1 
che Day, or Night, fitreſt for the purpoſe.” : . 


FF hat Effects have the greateſf Degrees 9 0 the Ne: driiclea 8. 


mer s * and the Rar" s 0 old, upon the 
Warr? "73 SIG, an 


+ < +, 4 2 
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21. 5 This 


Artit. 2 ENN IRT. Hb t- 


21. This Article tends to begin the Analyſis 
of the Water; as it may ſhew what Pats» are 
exhalable by Heat, or ſeparable by Cold. 


Article 19. FF hat Phenomena, or Alterations, does the Water 


manifeſt upon adding a ſuitable variety of * 


10 it; with a view to diſcover its Contents ? 
2. This Article is of large extent; and re- 


* — to be preſecuted with diligence, and ex- 


actneſs. But the Foundation of. the Fed 

ſmou'd be laid down, and the Validity of the 

Experiments ſhewn, before a Concluſions: are 
drawn from them. 


Article 20. What Subſtances ate the Wa aters »reſotuable into © | 


an exact chemical Analyſis ? 


24. T his Artiele, duly proſecuted, may prove 


eminently ſerviceable, or perhaps ſatisfactory, in 
the breſenr Enquiry as tending to ſhew both 


the volatile and fix*d Contents of the Water, in 6 


different Seaſons; with their reſpective 8 75 
tions, Virtues, and Uſes. 


Arncl 21. Wherein does this Water 22 from other Mineral | 
Haters,. of kin thereto z ſuppoſe thoſe - of "the | 


| Germun-Spaw, Pyrmont, Tunbridge, c. 


24. This Article, relating to the Comparative ; 
_ Hiſtory of the Water, ſhou'd be proſecuted til! 
ſome remarkable, and: ee ee or . 


Correſpondence, appears. 


ani, 22. Can the: Water be imitated by. Ar t, '9 or 4 mee | 


from its own-ſe eparated Paris? vill <2 
be Anſwer here will 1 reat de- 


pendance upon the Juſtneſs, of « exadinc va the 


i See hereafer, Sect. IV. 
E See below, Sec. IV, V. 


Analyſis, 


hi 


Se " Articles of K NOOR. v5 
ay nd the Manner wherein the Imitation, 
or — is attempted; which muſt be 


directed by the Lian Sin Raw the PROPS: 


The Waters conſider d as 4 Medicine. 
What are likely to be the medicinal dy of the Ani 232 
Water, taken into the Body; judging from the 


Information gain d by n the D | 
Articles of Enquiry? 


26. The Anſwer, in this G will A = 
quate, or inadequate, according to the Certainty, 
or Uncertainty, of the Diſcovery made of the _ 
Contents of the Water : ne F 
compared with the following Article, may ſhew 
how far that Part of the e bas n J 
or its Diſcoveries valid. 1 


What are the meditinal Pires of he Wer, e 2 4. 
upon competent Experience, or Trial, by drinti 
them ? And for the Cure, or Relief, of 1925 


Heempers are 5 __ or e e 3 
able? rl 


27. Under this Ante it may "be! ag to 
enquire whether the Water hg any ſpecifick 
Virtue, or Power of curing a certain ——— 
or Diſtempers, in a more eaſy, expeditious, or 3 
Neffectual manners thanany other ' known e „decke 
or Remedy. | 


What are the 5 * E Frets Weng” in * Body, Article 2 5. 
by drinking the Waters, for a competent Time, 
in a competent Quantity; ſo as char 10 nan 8 DEA 
their Effects? W 1 * * | 
28. Thus, in particular, it amy enquired | nue 
how they affect, or alter, che Palſe. 
the 


x6 


5 


Article 26. 


Article 3 


Article 28. 


Article 29. 


* 


Article 30. 


Article 31. 


Article $2, 


Article 33. 


Articles of ENQUIRY. a! I. 


che Head, che Tongue. the Mage &c.. of the 
Drinkers. Meow; 


May the Uſe of the Water be PLEA 10 the Care, 
or Relief, of any other Diſtempers, beſi des 70% 
it is drank for at preſent ? 


29; The Anſwer 'muſt here be derived from | 


Aa knowledge of the Contents of the Water; its 
approved Virtues; and from its Archer ple 


tion, in new Caſes. 


What "TEAM hav hitherto #3 in the M.. s 
thod of drinking: the Water; and with what] 
1 or Diſt advantages? 3 


Are any Errors committed in the preſent ebe! 
. of drinking the Water? And, if there are, ber 
may thoſe Errors be correled? 


Shou'd not di Ferent Methods of drinking the Wa. 
ter be introduced, ſuitable to the Nature of par- 
. ticular. Di We eee. and "7 * 
Living? 

What are the. be Wa 2 Js, bithides 3 Fa 
moting the Operation of the Waters, Wan ol 
the Diſtemper and Conſtitution ® And bud 
they, in all Caſes, be talen as an Evacuant, 
or not, Sometimes, rather as an Alterant ? 


What are the beft Methods of ae, the Boch; 
ſo as, in the ſhorteſs Time, to receive the ful 
Benefit ff the . ws; ; winken hazard, 7 


F * 
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4re any 2 orreftives, or alli Hows) Remedies, v 
per 10 be uſed along with the . aters? 


How long ſhow d the Waters be drank in differen 


2 5 in what Quamities ; and at what In. 
' terwals! 


ks 


8 3 lf © ol * „ . N 
” * e 4 7 
1 a> 
* * 
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tervals ? Or, ſbou'd M. edicines be iWerpoſed * | 
ring tbe Courſe? 4%: 


What is the, beſt and ſafe 72 Doſe of the Water or ab 340 
to begin with; how ſhou'd the Doſe be increaſed; 


an ho lon g. ſhout d the Courſe be continued, with 
reſpelt to th Diſeaſe, Conſtitution, Way of Li- 

ving, Alteration of the FWeathir,” or Seaſon of 
the Tear? 


: Shou'd any Medicines be taken . he C nnd is Aal 3 8 
finiſhed ® 


What are the ers Seaſons of the Year for trinking Article 36. 
. the Waters? 


I it proper to repeat the Courſe, for ſeveral Years Article 37. 
ſucceſſively, in ſome Caſes; or to intermit it, for 
a Year or two, and afterwards repeat it ? 


IV hat Regimen, as to Diet, Exerciſe, &c. is of Artide 30 | 
to be obſeru'd before, in, and after the Courſe ? 


What are the Signs that the Water ſuits the Caſe, Article 39. 
And Conſtitution, of the Drinker, whereby he 
may either be encournged to proceed, or deſiſt ? 


t}hat are the Inconveniencies, or Diſorders, 5 Article 40s 
to happen, upon the firſs Days of drinking ; 

during the Gourſe, upon living irregularly, or ed 

king the Water imprudently? = © 


What difference is there, with regard to the Cure Article 41; 
- of Diſeaſes, betwixt drinking the Water freſh, at 
the Well. Head; or after it is carried a conſider- 
able diftance from it ? And may not ſome Di- 
fempers require the one, and ſome thy other ? 


What difference is there betwixt drinłii the Water Artitle 42] 
bot, or cold, with regard to different Diſeaſes, Con- © 6th 
£ - flitutions, and Mays of Living ? Or may not ſome 
* Diftempers require the one, and ſome the other ? 


Can rhe Water be warmed, without loſing part of Article 43 
Je Fate ? IF it can, how is this to be done ? 
8 May 


} 
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. Pat 1. 


a. Fo 2 2 I advantageou ty fed * Meals; 3 
e mixed and drank With , Vine, Milk, Ge. 
in ſome Caſes ? 


30. The cightcen 8 0 Articles baby 
regard Practice, and U ſe; Frog 4 re 
be carefully proſecuted. 


Article 45. Are there not already 1 or nay there not, 
fpỹęrom the Enquiry, be derived, certain Ways of 
heightening the Virtues of the Water; ſo as to 
 * * - render it more effefttual in the Cure, or Nut 
"- ſome obſtinate Diſeaſes Fa 


3371. Thus, for exai ple if the "ab ihiefty 
required in the Cure of any Diſtemper, ſhou'd 
be found to reſide in the Salt of the Water; 
cCou'd not this Salt be ſeparated "a a large 
Proportion of the Water, and added to a ſmall 
one; ſo as to heighten the Virtue of the Water? 
Or, cou'd not its Virtues be inereaſed, in other 
treſpects, by the addition of certain I inctures, 
Solutions, or Impregnations, of Mineral Mat- 
ters, of the fame nature with the Contents of 
the Water, found by „„ 


Article 46. What are the Virtues of the Water, uſed external, 
or in 4. Way - Bathing PRIN 


4 „ S. © 


APPENDIX, 


For receiving more Heads of E- muity, 
<obether they fall under the three pre- 
1 ceding general Diviſh ons, or not. 


„ 


Aide ol What are the Family-Uſes of the WW, ater ? 


32. The meaning here is to enquire 15 7 far 
„the Water may be ſerviceable in obs, 


. "ONE: the making of Tee, rr &C. 
" Moy 


n 


A icli ENQUIRY: 75 


4 h. 


May not the Water 50 particularly uſeful to Apo- Article 48. 
becaries, Chemiſis, Dyers, 25 anner s, Vuriu. 
N male rs, Soap-boilers, Sc. 


Has the Sediment,” Mud, or earthy Ma trer, of EY Article 49] 
Spring, any external, medicinal Uſe; as in - 
Cure of ſchrophulous Swellings, Cancers, c. 
any curious Uſes in particular Aris, or ' Trades + 1 


Can any  Intimations of « 4 Mine, or uſe ful a Article 5 
Subſtance, be * from the Enquiry:; or can - 

_ any new Uſes made of the mineral Matters 
found near the Confines of the Spring? 


33. Thus we have given a Summary of the 
more neceſſary Heads we can, at preſent, think 
of, before an entrance is made into the Enquiry 
itſelf; where more may happen to turn up; 
and either occafion the number to be enlarged; 
or ſhew that it may be leſſen'd, by reducing 
two, or more, 'Heads to one 3 and Tarn 
them jointly. — 5 


SE oY, 1 


Of the In ſtrumen te, and 1 neceſe 
Jary to the ENQ/UIRT. 


1. Before we enter upon the Enquiry itſelf, it 
will be neceſſary to collect together the principal 
Inſtruments, and e to be uſed 

therein; that the Work may afterwards pro- 

ceed with leſs interruption. And this may be 
done, by running over the Heads of Enquiry al- 
ready laid down; to ſee what Inſtruments, and 

AP are there pointed „ ee 

And firſt, the Mariner's Compaſs may be 
uſefat, in determining the Situation of the Well, 
and the Courſe of the 1 2 to the Receptacle 

= — 


= 


20 Apparatus for the ENQ VIRT. Part I. 


. becauſe the Needle of this Compaſs pointing 
North and South (excepting for the Variation) 
the Enquirer may thence be enabled to lay down 
with exactneſs, the Courſe, or Windings, of 
the Streams; and the reſpective Situation 
the adjacent Towns, or Country. 


3. . For examining che Water itſelf, its Contents, | 
and the mineral Sabſtances found near the Con- 


waere of the Warer, there 


will he required; (1) Exact Scales, and Weights ; 
(2) An Hydroftatical Balance ; (3) Variety of 
Glaſſes, common, and chemical; (4) Cements ; | 
(5) A Thermometer; (6) A Hand-Pump ; (7) 
An Air-Pump; (8) Microſcopes; (9) An armed 
Loadſtone, or touched Plate of Iron; (10) Di- 
ſtill'd Water; (11) Crucibles; (12) A melting, 
Furnace ; (13) Fluxes, or Flux-Powders; (14) | 
Various Vegetables; (15) Animal Matters (16) 
Minerals; and (17) Artificial Subſtances, 


4. (1) The Scales ſhou'd be of three ſizes, all of 


them well made, for weighing Grains, Drams, *' 
and Ounces, or even a few Pounds: And the 
Weight employ'd ſhou'd be Troy, which is the | 
.. medicinal, or Apothecaries, Weight; the 
Pound whereof is twelve Ounces ; the Ounee 
divided into eight Drams, the Dram into three 
Scruples, and the Scruple into twenty Grains. 
5.(2) TheHydroſtatical Balance is anInſtrument, 
or a certain Species of Scales, contrived to 
weigh Bodies in Water, ſo as to determine 
their ſpecifick . as it alſo will do 
that of any mineral Water, by weighing a 
certain Glaſs- Bubble, therein, the weight of 
the Bubble, in the Air, and in common Wa- 
ter, being known before hand. al 


4 


6. (3) The Glaſſes to be procured are (1)ſuch as 
may commodiouſly exhibit the Water 55 the 
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ect. III. Apparatus for the'E NO DRZ. 
Eye, and the Senſes; and ſhou'd therefore be 
cryſtalline, and ſome of them cylindrical: 
(20 ſuch as may bear Heat, and ſerve for Eva- 
poration; theſe ſhou'd therefore be ſhallow, 
and widen upwards; (3) ſuch as may confine 
the Water; as common Vials, Bottles, Glaſs- 
Eggs, and Bolt-Heads: and (4) fuch as ma 
ſerve for Diſtillation; as Glaſs-Bodies, wit 
Alembick- Heads, or Retorts and Receivers. 
7. (4) By Cements are here meant thoſe Mat- 
ters, or artificial Compoſitions, which being 
applied to the Mouths of Glaſſes, tend to pre- 
ſerve the contain'd Water in a ſound ſtate, by 
keeping it from all communication with the 
external Air; ſuch as melted Roſin, Sealing- 
MWax, or rather proper Mixtures of Wax, 
/ TO CO 
8. (5) A Thermometer is of uſe to determine 
the degree of warmth, or coldneſs, of the 
Water; being an Inſtrument conſiſting of a 
hollow Glaſs-Ball, with a long, and lender 
Neck, or Stem, filled to a certain height, 
with tinged Spirit of Wine ; and divided into 
Degrees along the Stem; ſo as by the riſing, 
or falling, of the' Spirit of Wine therein, to 
ſhew the degree of Warmth, or Coolneſs, 
of any Fluid, wherein the Ball is placed. 
9. (6) A fmall Hand-Pump, made either of 
Wood, or Tin, with its proper Embolus, or 
Sucker, is neceſſary to raiſe the Water im- 
mediately from near the Bottom of theWell ; 
to ſhew whether this differs from that taken 
up near the upper Surface: tho? other Con- 
trivances may alſo be uſed for this purpoſe. 
10. (7) The Air-Pump, with its Glaſs Receivers, 
is a proper Inſtrument in helping to diſcover 
the proportion of Air, or volatile, fugitive _ 
Spirit, contain'd in the Water; for ſpiritue = 
F 3 . 
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dus Waters are found to throw up, and diſ- 
charge, a large quantity of Bubbles, when 
placed under the exhauſted Receiver of the 
Air- Pump: and according to the greater or 
leſs number, and ſize, of the Bubbles thus 
diſcharged, the Water is judged to be more, 
%%% 
11. (8). Microſcopes, or, Magaityingr ne. 
may be uſed in examining whether any vifble | 
component Particles can be found in a ſingle 
Drop of the Water; but more — * 
perhaps, in determining the Figures of the 
Cryſtals, or Salts, of the Water, after Eva- 
poration; or Fg the Time of Cryſtalliza- 
tion. It might alſo be proper to examine all 
the other ſolid, or viſible, Contents of the 
Water, by the Microſcope, both in a ſtate of 
Mixture, and after they are ſeparated from 
h other: :-,-, - : 


” 


I2, (9) The armed Loadſtone, or touched Plate 
of Iron, is of uſe to diſcover whether any; of 
the mineral Matters found near the Confines 
of the Well, or among the dry Contents of 
the Water, are of an irony nature: for what- 
. ever the armed Loadſtone, or a touched Iron- 
Plate attracts, is generally allowed to be Iron. 
Tho' other Proofs of this, ſhou'd alſo be pro- 
cured. And perhaps the Loadſtone will not 
attract Iron in all States, and Circumſtances; 
as unleſs it be pure, and perfect, or have all 
the Parts eſſential to malleable Iron: ſo that 
a mineral Subſtance may, poſſibly be irony, 
tho' the Loadſtone ſhou'd not attract it. 
13. (Jo) Diſtilled Water, or Water freed, as 
much as poſſible, from all mineral, ſaline, ter- 
_ reftrial, or other foreign Matters, is of uſe to 
diſcover the ſaline, or ſoluble, Contents of any 
mineral Subſtance, or dry Matter of a Mineral 
nd „ Water; 
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Waters — diffolving them from the leſs ſolu- 

ble parts, and giving them again, in a ſolid 
> rs by Evaporation, or Cryſtallization. 
The Water ſhou'd be pure for this purpoſe; 
- otherwiſe" it might mix its own mineral, 
or ſaline, Matters, along with thoſe of the 
Matter propoſed to be examined ; and ſo ren- 
der the Experiment fallacious, or uncertain. 
Now, —.— ſcarce a better way known of 
procur ater in purity, than b entle 

a Diſtillation, i in clean Blas dene : : 155 ; 

14. (17) Crucibles, or melting- Pots, made of an 
carthy, or ſtony, matter, are uſeful in trying 
whether the dry Contents of a Water, or other 
mineral Subſtances, are metal lick, or hold any 
conſiderable proportion of Metal: for if they 
do, the Metal may uſually be got out of them, 
587 powdering the Subſtance; and if neceſſary, 
mixing it with a proper Flux; then melting 
them together, in a ſtrong Fire. ; | 

; b 15. (12) A ſtrong Fire is required. to melt moſt 

| metallick Subſtances; ſo as to ſeparate the 

Metal from them; tho', in ſome Caſes, a 
Wind- Furnace, that is, a melting Furnace, 
or Fire, animated barely with a current of 

1 Air, which it ſpontaneouſly draws to itſelf, 

zs ſufficient for this purpoſe. But where the 

Mlatter proves ſtubborn, or hard to melt, a 
Fire briſkly agitated, or blown, with a pair 

of double Bellows, like thoſe. of the Silver- 
Smith, or Black-Smith, are uſually required. 

: (13) Fluxes, or Flux-Powders, areany kind 
of Subſtance, which being added to a Mine- 
ral, or Ore, and melted therewith, cauſes it 

to run eaſier, and yield its Metal ſooner, or in 

greater plenty, than it wou d do when melted 

without addition. Thus Tartar, or Argol, 

Nitre, or Salt-Petre, Borax, Glaſs of Lead, 
e + lron- | 
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Iron-Filings, &c. are Fluxes 3 'and ſhou'd 


be ready at hand, in order to the examination 
of the mineral Subſtances that may occur in the 


preleat Enquiry, + bor 454, 

17. (14) Certain vegetable Matters are found to 
ſtrike different Colours with different Liquars ; 
and according to the Colour produced, an 
Indication is obtained of one, or more, parti- 


_ cular Subſtances contained in a Liquor. Thus, 


jf freſh Violets be ſuffer'd to ſtand, for ſome 
time, in a pellucid Mineral Water; and the 


Water ſhould now appear of a red Colour; f 


hence an Indication wou'd be gain'd that an 
Acid is predominant in the Water; but if a 
green Colour ſhou'd thus be produced, this 
denotes that an Alkali prevails in the Water: 
but if the Water retains the native blue Co- 


lour of the Violets; this ſhews, that the Wa- 


ter is neutral; or that neither an Acid, nor 
Alkali, prevails thereinl. The principal, 


3 By Acid, in the common Senſe, is meant any Subſtance 
that taſtes tart, or ſour; as Tamarinds, Cream of Tartar, 


Sorrel, the Juice of Lemmons, Verjuice, Vinegar, Spirit 


of Sulphur, Spirit of Nitre, Oil of Vitriol, &c, - By Alkali, 
in the ſame Senſe, is meant any Subſtance that, being mix- 
ed with an Acid, leſſens, takes off, or deſtroys the acidity ; 
as Chalk, Limeſtone, Oiſter-Shells, Crab's Eyes, the Earth 
of certain Mineral Waters, & g. or again, thoſe called AL 
kaline Salts; as Salt of Tartar, Salt of Pot - aſh, fixed Nitre; 
Salt of Hartſhorn, Salt of Urine, &c. which, added in a 
ſufficient Proportion, take off, or deſtroy, the acidity of 
Acids, and render the Mixture neutral ; that is, of ſuch a 
nature, or temper, as manifeſts no Signs of a prevailing 
piety or Alkali. And here let it be obſerved, that Acids, 
tho” ti 

differ from each other in other reſpe&s ; as Vinegar and 
Loemon- Juice, Spirit of Nitre, and Oil of Vitriol, & c. And 
the ſame is to be underſtood of Alkalies, and Neutrals; 
whici tho' they agree in being alkaline, or neutral, reſpec. 


tively ; yet, in other Properties, they may differ as much 
as Alkali and Acid, ? m y vey ET f a 5 


. 


ey agree in the property of Acidity, may yet greatly 
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have the Faculty of indicating, by a change 
of Colour, the Content of a Mineral Water, 
or other Liquor, ſhou'd be procured, and kept 
in readineſs, for our purpoſe. 
18. Theſe vegetable Subjects, ſeem reducible to 
= four Claſſes; viz. (1) Such as are Aſtringent, 


= (4) Alterative. - 250 

19. (1) Among Aſtringents may be reckon'd 
Green-Tea, Oak-Leaves, Oak- Bark, Pome- 
granate-Bark, Balauſtian- Flowers, Sumach, 


1 adapted to diſcover whether the Water be of 
an irony nature, or contain any Particles of 


do by turning ſuch Water purple, black or 
duſky; and, with time, precipitating a light, 
duſky Cloud, or inky Subſtance, to the bot- 
tom. The Galls, for this purpoſe, ſhou*d be 
of the blue, or ſtrongeſt kind, ſound, and 
newly reduced to Powder; which may be 
kept in a Glaſs clofe ſtopp'd. This Pow- 
der js uſed with greater diſpatch, convenience, 
and exactneſs, than a Tindture of Galls made 
in Warer, which weakens their Virtue. The 
Tincture, beſides, loſes of its tinging Faculty 
by keeping; and at the ſame time acquires a 
deep colour, which may diſturb the Experi- 
20. (2) Under Vegetables of a fine Texture 
come the colour'd, or colouring ones, which 
have their Colours eaſily alter'd by ſimple 
Mixture; ſuch as the Flowers of Red Roſes, 
Mallows, Violets, Blue-Bottles, Clove- July- 
Flowers, Liguum Nepbriticum, &c. which ſerve 

to indicate, by the change of Colour they pro- 
duce in the Water, what kind of ſaline, or 
e » carthy, 


| therefore, of thoſe vegetable Subſtances, which 


(2) of a fine Texture, | (3) Purgative, and 


but, more particularly, Galls : all which are 


Iron, or the Vitriol of Iron. And this they 
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ſtituted for the Flowers, | in the eren of our 


Apparatus for the ENQUIRY. Patt] 
earthy, Matters predominate therein. Thus, 
as was before obſerved, Violets turn a Water 
red whert an Acid prefides; and green Where 
an Alkali; but communicate their own blue 
Colour where the Water is neither acid, nor 
alkaline. And thus, pure common Water 
being neither acid, nor alkaline, an Infuſion 


5 of theſe Flowers therein exhibits a beautiful 


blue Colour. And as pure cryſtalline Sugar, 


alſo, is neither acid, nor alkaline, the addi. 


tion thereof to the Infuſion of theſe Flower, 
introduces no change of Colour: whence the 
Syrup of Violets may be commodiouſly ſub. 


Experiments. 5 
21. (3) The Purgative Vegetibles, of ul inf 


our Enquiry, arechiefly Sena, Rhubarb, Her- 


modactyls, Mechoacan, Jalap, &c. and this 
by the way of ſimple Infuſion, Tincture, or 


 Decottion, to diſcover ſome certain Contents, 4 
or ſolutive Powers, of the Water; but more 
. ipartirulaty the Salts thereof: for alkaline} 


- Salts are found, in all 'Frials, to heighten the 


Tinctures, or Virtues, of theſe purgative In- 


gredients; or make the Water take up more 
of their Parts, eſpecially if they be unctious 

or reſinous. Neutral Salts are alſo found to 
have the like effect, in a leſs degree; whilt | 
acid ones are little diſpoſed to open the Bodies 
of theſe Drugs, or make them yield ſtrong | 
Tinctures. 


22. (4) Thoſe commonly c called the Alterative, | 


or Drying, Woods, as Guaiacum, Saſſafras, : 
Saunders, &c. may be likewiſe ſerviceable in 
this Enquiry ; and help to diſcover the Con- i 


- rents of the Water; as they will yield their 


Virtues to ſome Waters better than to others; 
7 1 ſuch as abound with a Salt ea- 


publ 


SE 


Ie. III. Apparatus for the ENQUIRY. 
pable of diſſolving their reſinous, or unctious 
io Parts ; wherein their medicinal Virtue, princi- 
pally appears to conſiſt. And by this means 
alſo ſome new Uſes of the Water may, pro- 
bably, be diſcovered; viz., by applying it to 
i the making, of | Infuſions, Decoctions, or Ex- 
tracts, of various Drugs, or Simples. 
23. (15) It is of importance in the Enquiry to 
know how the Water affects the animal Fluids, 
or other animal Subſtances; a5 this may not 
only give Light into the. Contentz of the 
„ Water, but alſo afford Directions for its pru- 
b. dent uſe; and ſhew what effects may be ra- 
r tionally expected from drinking it. And 
bere we ſhou'd principally regard the Changes 
it produces in the freſh extravaſated Blood of 
a healthy Perſon; in coagulated, or dry, 
healthy human Blood; in the Serum of ſound 
Blood; in morbid Blood of various kinds, as 
that of rheumatick, ſcorbutick, pleuretick, 
conſumptive, hypochondriacal, and maniacal 
Perſons ; upon the Calculus humanus, or Stone 
of the Bladder; upon Gall-ſtones; upon the 
n. chalk-ſtones of Gouty Perſons; upon Matter, 
or Pus; upon Urine, recent, ſtale, and gra- 
velly, &c. upon viſcid Phlegm, gellied Lym- 
Pha, or other ſound and morbid animal Sub- 
ſtances; eſpecially as aſſiſted- with a degree of 
Heat equal to that of the human Body, _. 
24. (16) It may be proper to mix different kinds 
of Minerals with the Water, to try if any 
remarkable Changes can be thereby produced; 
or the Virtues of the Water m or its 
Contents the better diſcover' d. And, in this 
View, ſeveral Ores, eſpecially the ſofter, or 
more ſoluble, ſorts, might be uſed; eſpe- 
cially Iron-Ore, Mundick, Marcaſites, or the 
Pyrites; as alſo, Lime-ſtone, Alum-ſtone, 
. J OT nn 
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Apparatus for the ENQUIRY. part 1 Sc 
Vitriol, Sulphur, and the mineral Salts. Any MW. 
of theſe Matters, if made to diffolve in the 
Water, might produce conſiderable Change, 
therein; or increaſe its Virtues, if they de. 
| pended upon Contents. of the ſame kind. 
Thus, for example, if any part of the Vir. 
tue of the Water ſhou'd depend upon Iron, 
the artificial introduction of more Iron might | 
\ heighten the Virtue of the Water. And fo, 
again, if Vitriol, Alum, or Sulphur, be na. | 
4 turally contain'd in the Water; theſe Mine. | 
rals might be added to it, in a proper man- 
ner. So again, it may be proper to try whe- | 
ther pure Silver will change its colour, or | 
turn black, in the Water; or whether Lead, 
_ Quickſilver, &c. will, any way, diffolve | 
therein: whereby a knowledge may be gain'd of 
certain Contents, or Properties, of the Water. 
25. (17) The Head of Artificial Subſtances 
might admit of great variety: but we will here 
ſingle out the more neceſſary Particulars, un- 
der the Claſſes of (1) Alkalies; (2) Acids, and 
(3) Metallick Preparations, and Solutions. 
26. (1) By Alkalies are here meant what the 
Chemiſts call'd fix*d and volatilealkalineSalts, 
and Spirits. Fix*d alkaline Salts are made 
by boiling the white Aſhes of proper vegeta- 
6 | ble Subjects, ſuch as common Billet-Wood, 
; | Bean-Stalks, Vine-Cuttings, Tartar, &c. in 
| Water, to diſſolve the Salt out of the Aſhes, 
then evaporating the clear Solution, till a dry 
Salt be left behind. Salt of Tartar is a prin- 
cipal Salt of this kind, and has conſiderable 
uſes in the examination of Mineral Waters: 
for as it diſſolves more readily, and fully, in 
Water, than any earthy Subſtance ; in pro- 
portion as it diſſolves, the earthy Subſtance, 
cContain'd in the Water, will fall to the bot- 
ED tom; 
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| this Expedient, a large 
1 Ears of a Mineral Water 


* # 


tom; fo that, 
quantity of the 


C 8 

may be ſeparated; and made to aſſume a d 
| Pull Fee Salt is alkaline; if * 
Water be acid, ſome conflict, or ebullition, 
may be expected upon mixing them together: 
for this is commonly the caſe when an Acid 
and Alkali are mixed. Or, by a prudent 
addition of this Salt, ſo as juſt to take off the 
|S acidity of the Water, a neutral Salt may be 
I made, and, by a proper Freatment, render d 
ſenſible ; ſo as to afford a ſatisfactory Proof 
T that the Water was acid. Salt of Tartar alſo 
readily runs, by the moiſture of the Air, into 
„a ponderous Liquid, called Oil of Tartar per 
e deliquium;, which may often be uſed with greater 
f convenience than the Salt itſelf ; as it is purer, 
. more eaſily unites with Water, and may be 
more commodiouſly dropp'd into it. But if ei- 
ether the Earth, or Acid of a Water, ſhou'd be 
light, fine, or almoſt imperceptible; ſo as | 
1 not to manifeſt themſelves upon the addition 


of a ſtrong Alkali; a milder ſort may be re- 
quired ; ſuch as thoſe called volatile alkaline 
Salts, or urinous Spirits; viz. the Salts, or 
Spirits, of Hartſhorn, Blood, Urine, &c. 
27. (2) We muſt likewiſe be provided of thoſe 
called mineral Acids, or artificial acid Spirits; 
ſuch as the Spirit, and Oil, of Vitriol; Spirit 
of Sulphur, made by the Bell; Spirit of Salt; 
Spirit of Nitre, &c. for theſe Acids ſerve to 
diſcover whether the Water be alkaline. Thus, 
for example, as Oil of Vitriol is a very ſtrong 
Acid, a drop, or two, whereof will commu- | 
nicate a perceptible —_— to four or five 
ounces of common Water; it a drop, or two, of 
this Acid give no perceptible acidity to four or 
five ounces of a mineral Water; it will hence 
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eee, yoo! the Ev 18 


appear · that the Mineral Water is alkaline 5 or 
6 ünpr ten with ſomething that has a power 


to blunt Acids, or deftfoy, 

and turn them neutral. 

7 light, or ſubtile, Alkali is contain'd i in a 
neral Water, I 


their acid nature, 


Vinegar, Rheniſh Wine, & c. 
28. (3) The Metallick Solutions, or Prepata- 


of the moſt neceſſary 
VIZ. 


Silver in Aqua fortis; (3) ASolution of 


Enquiry. 
8. E C T. Iv. 


Of the Experiments to be uſed in the 


ENQUIRY. 


1. The Deſign of the preſent Section is to ſhew 
the poſſibility of making an exact, and farisfa- 
&ory, Enquiry, 


Water; for, till this alſo is ſhewn, we ſhall not 
be ——_ to enter _ the Enquiry itſelf: _ 


But where W | 
. 


ghter Acids may be uſed for | 
the purpoſe; ſuch as Lemmon. Juice, diftill'd g 


tions, uſually made by Chemiſts, will be of 
conſiderable Service; not only as they may | 
confirm the Concluſions drawn from other Ex. 
- periments ; but alſo diſcover ſtill more of the 
Contents, and Properties of the Water. Some 
ones are the following, 3 
(1) A Solution of 'Corrofive Sublimare | 
in diſtill'd Water; (2) A Solution of pure 
Quick- | 
ſilver in Aqua fortis; (4) A Solution of Saccha- 
rum Saturni, or Sugar of Lead, in Water; | ; 
(5) A Solution of Gold, in Aqua regia; (6) A 
Solution of Copper, in Aqua fortis , and a 
another of the ſame Metal, in Spirit of Sal- 
ammoniac; (7) A Solution of Iron, in Aqua 
Fortis; and another of the fame Metal, in di- 
ſtill'd Vinegar, or any tart Wine: the uſes of 
all which will appear in 1 the Courſe of the ? 


into the Contents of a Mineral 
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a. . The Experiments tobe uſed. 31 
: the Buſineſs of examining Mineral Waters has 
1 not hitherto, that we know of, been reduced to 
| the form of an Art; or brought under the Laws 
of phyſical Demonſtration, Some Attempts, 
2 indeed, have been made in this way; but they 
Ware fo imperfect as to leave many ſtrong Ob- 
il jections upon the Minds of the major partof Na- 
ruraliſts, Phyſicians, and Chemiſts. The Rea» 
ſon appears to have been this; that the Expe- 
W riments hitherto offer*d, for determining the 
Contents of Mineral Waters, are generally ſlight, 
) Wand ſuperficial; or by no means, fully verifi- 
cd, and carried on, in the form of Induction. 
2. By Induction we mean the Artof Enquiry, 
originally invented by the Lord Chancellor 
Bacon; and, in good meaſure, deliver'd by him, 
TY (tho? never perfected) in the ſecond Book of his 
Novum Organum. This Art is no more than a 
rational, or ſcientifical Method, of inveſtigating, 
or tracing out, the Natures of Things; ſo as to 
N manifeſt by what Laws, Means, or Actions, they 
1 Pphyſically exiſt, and produce their Effects. It 
i appears in all reſpects to be the beſt, or moſt 
" MY certain, if not the only true, Art hitherto known, 
of promoting phyſical Knowledge; provided it 
c be practiſed with that Caution, and according to 
'" FE choſe Rules which itſelf delivers. The princi- 
© BY pal Uſes of it are to ſhew what Method ſhou'd 
be obſerved; and what Experiments, or Obſer- 
2 vations, are to be made, in every Subject; how 
[Ei they are to be applied; what Particulars they 
bring to Light; or what Diſcoveries they afford: 
nor does this Art obtain its End, till certain 
Axioms, or general Concluſions, are formed, by 
its means; comprehending the Nature of the 
1 Subject, and directing to an extenſive Practice up- 
| it, This Art, therefore, conſiſts in a prudent, 
d ſuitable uſe of the Invention, the Memory, 
1523 b Rea- 


| Reaſon, from the new Light acquired, may di: 


the Way of conducting them, according to the 


able to the preſent Deſign. Tho! as the Thing 


what Rigour is required, and what Evidence, | 
TI. ö 
and the Examination of Mineral Waters. ++ :| 


— 
Co" 
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The Experments to be uſed. Part 1, 


| Reaſoning, and Experiment, all improved and 


aſſiſted to the utmoſt ; where Invention di. 
rects the Articles of Enquiry, Reaſoning di. 
rects the Experiments, and the Experiments, | 
when made, inform and farther direct the In- 
vention, and the Reaſon; ſo as to point out 


other Experiments, till the Nature of the Sub. 


ject is fully diſcover'd. Thus, in the preſent 
Undertaking, this Art has directed the In-. 
vention, the Reaſon, and the Memory, to caſt 
about, and ſuggeſt, the firſt Heads of Enquiry: | 
and the Experiments to be made; but can pro- 
ceed no farther till the Experiments themſelves 
are made; or the Anſwers gain'd, from Nature, 
to the 2 propoſed; after which, the 


rect farther Experiments, till thus the Enquiry 
is brought to a Concluſion. e 
3. The preſent Buſineſs is, therefore, to ex- 


2 


pointed out by our Articles of Enquiry ; with 


Art abovementioned; that they may give a clear : 
and juſt Information; and not lead us into Er- 
ror, and Confuſion. But to do this in the am- 
pleſt, and moſt ſatisfactory Manner, wou'd re- 
quire an exactneſs, or ſcrupulouſneſs, of Proce- | 
dure which might diſguſt any but mathemati- 


cal Readers; and draw us into a Length unſuit- | 


TY 
a. 
3 
Fo 
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is of the utmoſt importance, not only to the pre- 
ſent En uiry, but likewiſe to all others of the : 
like kind; it may be proper to dwell a little up- 
on it; with a view toſhew, by way of Example, | 


” 


Ou. 
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4. The End of our preſent Enquiry is to dif- 
cover the Contents, Virtues, and Uſes, of a 
certain Mineral Water; but as the Virtues, and 
Uſes of this Water muſt neceſſarily depend up- 
on its Contents, Ingredients, or the Parts where- 


of it conſiſts; the principal Drift, and Scope, of 
the Enquiry muſt be to diſcover, or, as far as 
poſſible, to manifeſt theſe Contents, and bring 


them under the Cognizance of the Senſes, 
5. And here it comes firſt. to be conſider'd, 
from the apparent Nature of the Thing 
from ſome knowledge of the Properties of cm- 
mon Water, and the Subſtances capable of diſ- 
ſolving therein; with what kinds of Matters the 
preſent Mineral Water is likely to be impreg- 


- nated. Now it is ſelf-evident, that the Coft- 
tents of every Water muſt be ſuch as are capas 


ble of lodging therein, without hindering its 


tranſparency z and without giving it Properties 
different from thoſe found in it by the Senſes, of 


particular Experiments; otherwiſe it would not 

be the Water it is. ieee 
6. Mineral Waters are generally underſtood 

to be thoſe running Waters, which receive any 


remarkable Quality, or Property, in the Earth, 


whereby they diſſer from common Water; and 
thence become either more beneficial than that, 
in the Cure, or Relief, of certain Diſeaſes, or 
elſe more noxious, or prejudicial to the Body. 
By which Definition, the Contents of Mineral 
Waters, ſeem, as the name imports, limited to 
I of the Mineral Kingdom. But as juſt 
Definitions can never be given, till the Natures 
of Things are diſcover*d, we ſhall make no far- 


ther uſe of the preſent one, than to direct our 

Enquiry, more particularly, to the diſcovery of 
Mineral Matters in the Water; tho' without 
; « . | | neg- 
5 . 
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de Experiments tobe uſed. Part . 
neglecting ſuch as may be of a vegetable, or ani- 
Matters plentifully abound in the Earth, and 
may lie in the Courſe, or Confines, of a Spring; 
it is not impoſſible that certain parts thereof 
ſhou'd, at ſome times, or in fome places, mix 
withithe Water, 5 

7. But, to ſhortenour preſent Labour, it may 
be proper to contract our View, and here limit 
ourſelves to ſuch Things only, as Water is com- 
monly known to diſſolve; and ſuch as have been 
found, by competent Trials, to exiſt in Mine- 
ral Waters: for we do not here undertake to 
write a Syſtem of natural, and chemical Philo- 
ſophy; but to ſhew the — of purſuing a par- 
ticular Enquiry into Mineral Waters, by means 
of ſuitable Experimene. -- | 
8. The Bodies capable of permanently dif- | 
ſolving in Water, without hindering its tranfpa- | 
rency, and ſuch as have been found to exiſt in 
Mineral Waters, ſeem reducible to four Claſſes; 
viz. (1) Salts ; (2) Earths ; (3) Sulphurs; and 
(4) Fumes, or Spirits, Now, the Queſtion here 
is, whether natural Philoſophy, and Chemiſtry, 
even in their preſent States, may not ſupply 
Ways of diſcovering, with phyſical Certainty, 
tf any of theſe are, or are not, 'contain'd in | 
Mineral Water. From ſeveral Obſervations and. | 
Experiments, which- we have ourſelves made, | 
and ſome alſo that we have read, we incline to 
think this poſſible; and now proceed to lay | 
down the Ways wherein we judge it may be & 
y . 


939. All true Salts diſſolve in Water; this be- 
ing one of their eſſential Properties, or Cha- 
racteriſticks; and as there are few Mineral Wa- 
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Sec. V. Tze Experiments tobe uſed. 
ters but what; pe a common Analyſis, are 
found to contain a ſaline Subſtance; and as the 
principal Virtue of theſe Waters is ſometimes 
found to reſide therein; a primary regard ſhou'd' 
be had to diſcover, whether a p Mine- 
ral Water contains any Salt; to determine the 
Species thereof, if known, aſſign its proportion 
to the Water, or to the other Ingredients; de- 
ſcribe its particular Properties, Virtues, and 
Uſes; and produce, or exhibit, ſuch Salt, or 
Salts, in their natural, or trus form; and 8 85 | 
pearanees! 21 5 ih 

10. The natal Mineral Salts, or Salts ſup⸗ 
poſed to be Mineral, are (1) Sea Salt, or common 
Salt, (2) Nitre, (3) Alum, (4) Borax, (5) Sal- 
Ammoniac, (6) Epſom Salt, or the Sal Ca- 
tharticum amarum, (7) Dr. Liſter's Nitrum Mu- 
rale, or Calcarious Nitre, (8) The univerſal Acid, 
and 00 The mae alkaline Salt. | 


(a) SEA-SALT. 


11. In cles to diſcover whether Sea- Salt, o or 
any other known Salt, be naturally contained 
in a Mineral Water, it is previouſly neceſſary 

to be acquainted with the Natures, and Proper- 
ties, of theſe Salts; otherwiſe we might be at a 
Joſs to know them, when they come in our 
"Way. . f 
| $1 Some of the chief Properties af Sea-Salt, 
as diſtinguiſh'd from all other known Salts, ſeem 
to be theſe ; viz. (1) Its particular appearance: 
its ſaline taſte ; and its form, being either that of 
Grains, or cubical Cryſtals, when true ſhot. 
(2) Its preſerving Quality; eſpecially with re- 
gard to animal Fleſh. (3) Its manner of decre- 
pitating, or crackling, in, or over, che Fire; 
and increaſing the ſtrength thereof, when ſprink- 
led upon live Coals. 4 The particular Qdour _ 
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ir yields in this Decrepitation; being that of the 


mon Water, in the proportion of about ſix oun- 


Properties of Sea- Salt may ſufficiently enable us ; 


The Experements tobe nſed. Part I. 


Spirit of Salt. (5) Its affording the true Spirit 
of Salt, in a denſe, white, pungent, Vapour, 


by Diſtillation ; which Spirit, aswell as the Salt 
in ſubſtance, turns Aqua fortis into Aqua regia, | 


and thus makes a Solvent for Gold. (6) Its | 
melting with difficulty in a ſtrong Fire ; and at 


length paſſing thro* the Pores of the Crucible. 


(7) Its being recoverable from its own Spirit, bß 
the addition of any pure and fix*d alkaline Salt. 
(8) Its Spirit conſtituting Sal-ammoniac with any | 
volatile Alkali; or the Salt itſelf affording Sal- 
ammoniac, by Sublimation, after being digeſted 
with Urine. (9) Its remaining diſſolved by com- 


ces to a Pint. And (10) its faculty of precipitating 5 
Silver diffolved in Agua fortis ; ſo as to increaſe | 
the weight of the Silver, and render it volatile | 
in aftrong Fire. A previous knowledge of theſe | 


to diſcover it in a Mineral Water; or under 
whatever form, or diſguiſe, it may happen to be 
met with. 3% En orio gns BW 

13. The known Ways of diſcovering whe- | 
ther Sea-Salt be contain*d in a Water, ſeem redu- 
cible to theſe three; viz. (1) Addition to the | 
Water; (2) Evaporation, and Addition to the 
dry Matter ; and (3) Cryſtallization. 


(1) By Addition to the Water. 
14. Caſe I.] To two ounces of pure diſtill'd com- 
mon Water, contain'd in a white, cryſtalline, 
cylindrical Glaſs, add, drop by drop, four 
Grains of a pellucid Solution of Silver, made 
in Aqua fortis, with one ounce of refined Sil- 
ver to four ounces of proof Aqua fortis; and 
no Milkineſs, Cloudineſs, Change of Colour, 
or Tranſparency will appear in the Water. 
8 15. Caſe II.] 
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16. Caſe II.] To two ounces of the ſame diſtill'd 2 
Water add a fingle Grain of Sea-Salt, let it 
perfectly diſſolve therein, by ſtirring the whole 
together with a clean Glaſs Rod; and now 
dropping in four Grains of the ſame Solution 
of Silver, a manifeſt Milkineſs, or white Clou- 
dineſs, will appear in the Water, or a white 
Precipitate fall to the bottom of the Glaſs. 
16. Now, as nothing was added in the ſecond 
* Caſe, more than in the firſt, beſides a fingle 
„Grain of Sea-Salt; it is manifeſt that the 
Solution of Silver, by cauſing a Milkineſs, 
«© or white Precipitate, gives an Indication 
„ of the Sea-Salt added to the Water 
in the ſecond Caſe. Therefore, when 
e ſuch a Solution of Silver cauſes no change 
„ nin a ſuitable proportion of a Water; 
it may hence be ſuſpected that the Water 
contains extreamly little, or no Sea-Salt; 
but if a Milkineſs, or white Precipitate 
| c enſues, that ſome proportion of Sea-Salt 
is lodged therein. rA 
17. The Chemical Reaſon of the Experiment 
is this; that Silver remains permanently 
diſſolved in its proper Menſtruum, Agua 
0 fortis ; and by no means ſo in the Solvent of 
„„ Gold, or h Aqua regia 3 which will not touch 
Silver, but conſtantly precipitates it from 
s its own Solvent Agua fortis, on account of 
the Sea-Salt, or Spirit of Sea · Salt, contain*d 
s nin Agua regia; which conſtitures the ſole 
difference betwixt the two Menſtruums. 
And, therefore, when a Solution of Silver, 
„ made in Agua fortis, is added to pure di- 
4 ſtill'd Water, which contains no Sea-Salt, 
6c. jt mixes intimately therewith; the Silver 
c herealſoremaining tranſparently diſſolved, 
and equally ſuſpended, and diſperſed thro? 
D 3 „the 
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the whole. But e the addition of Sea- 

Salt, which turns the Liquor into an Agua 

* << regia, the Silver is immediately ſer looſe, 
the Mixture grows white, or milky; and 

<< lets the Silver fall, according to its nature, 

„ ina white Powder, or as 7 egg tp the 

: + atom: H 

18. Caſe III.] To the like quantities of che | | 
| ſame Water, contain'd in ſeveral Glaſſes, ſe- | 
parately add a Grain of pure Nitre, Pure Alum, 

and pure Borax; in all which there is no 
mixture of Sea- Salt; and into each Glaſs let 
fall the Solution of Silver, as before; upon 
which no change of Colour, or Tranſparency, 
will enſue 3 nor any Precipitation be made. 
And this appears to hold of al on Salts where · 

in no Sea-Salt is contained. 

19. Cafe IV.] Mix together, in a a clean Glaſs 
Mortar, equal, or unequal, parts of pure Ni- 

tre, pure Borax, and pure Ae hengin there 

is no Sea- Salt lodged; put four Grains of this 
Mixture into two ounces of the diſtill'd Wa- 
ter; let the whole entirely: diſſolve therein; 
then add the Solution of Silver, as before, and 
ſtill no Milkineſs, or Precipitation, like that 
in the ſecond Caſe, will a And this 
alſo ſeems to hold of any ue of Salts, 
provided there be no Sea-Salt among them. 

20. Theſe four Caſes, when duly conſider'd, 
and compared, will ſhew that a Solution of 
Silver, in Agua fortis, is aready, an exact, 

and commodious Thing, for intimating 
*© whether there be, or be not, any conſider- 

sable, or even minute, proportion of Sea- 

„Salt contain'dina Water. The ſame may 

„ likewiſe be done by a Solution of Quick- 

6c ſilver, 1 in Aqua fortis, or an aqueous Solu- 

i* tion of eas Lead; tho*-not in ſo ex- 
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3 66 quiſite, and perfect, a manner. This kind 
t of Proof, may ſometimes, indeed, happen 


5 to be fallacious, incompetent, or inſuffi- 


„ cient; becauſe other Salts, or Subſtances, 


„ whoſe natures and properties, are not hi- 
„ therto known, may poſſibly be able to 
<c precipitate Silver in Solution, as well as 


_ 6 Sea-Salt does. Whence ſuch kind of Tri- 
e als ſhou'd not be propoſed as demonſtra- 


<« tive; but only as probable. All the In- 
6c ference, therefore, to be juſtly made from 
them, before they are otherwiſę verified, or 


«+ confirm d, is, chat, fince it muſt, with re. 


«© pard to the truth of the Experiment, be the 
„fame thing whether Sea-Salt is added to a 
6 Water by Nature, by Accident, or the 
fHand of Man, provided it be in the Wa- 
% ter; we may hence be furniſhed with a 


„ probable Indication whether any Sea-Salt, 


even in a ſmall proportion, be contain'd in 


a Water, or not. We now proceed to 
more direct, and infallible Proofß. | 


(2) By Evaporation, and Addition to the dryMatter. 
21, Caſe I.] To half a Pint of diſtill'd common 


Water add a Dram, or two, of Sea-Salt ; 


which being totally diſſolved therein, evapo- 
rate the Solution, over a clear Fire, till a dry 
Matter remains at the bottom. This dry 
Matter will, upon all Trials, be found to be 
Sea-Salt. Thus, for example, lay a part of 
it upon a piece of clean Glaſs, and add to it a 
few drops of well rectified Oil of Vitriol; and 


a conſiderable Heat, and Ebullition, will en- 


ſue; and a particular, white, pungent, Va- 


pour, or Steam, ariſe, having the exact Smell 


of Glauber*s ſtrong, Spirit of Sea-Salt, Now, 


as no other Salt, unleſs it contains Sea-Salt, or 
1 D 4 the 
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-the Spirit of Sea-Salt, is found, upon the like 

Experiment, to afford thisparticular Vapour, 

and Odour ; we have hence a clear Indica- 

tion that Sca-Salt was contain'd in the dry 24 
Matter. And by adding a ſufficient propor. | 

tion of diſtill'd Water to this Matter, then | 
evaporating the Solution, the Salt may be 
. eaſily recover'd in its on priſtine form. =. 

22, Caſe II.] As Nitre, and Sea- Salt, may hap- 3 
pen to be mix'd in a Water; and as both of | 

them afford their reſpective Vapours, or Spi- 

rits, upon contact with Oil of Vitriol; diſſolve | 
equal parts of theſe two Salts in diſtill'd Wa- 2 

ter, and exhaling the ſuperfluous Moiſture, | 
put the dry Matter into a Retort; and ad- 
ding Oil of Vitriol to it, diſtil, in a Sand- 

Heat; whereby a true Agua regia will be ob- 

tain'd; that isa Mixture of the Spirit of Nitre, 

adnqd the Spirit of Sea-Salt ; both SY weidek Spi- 
rits are thus made to riſe in Vapour, and come 

Bs over, mix'd, into the Receiver: whenee we 
have a clear Indication that both Sea-Salt and 
Nitre were contain'd in the Mixture 3 ſince 

no other Matters, beſides theſe two, in con- 
junction, are found to afford the true * 
regia. 

23. Caſe III. ] Mix together equal, or . unequa al 
quantities of Sea-Salt, Salt of Tartar, Epſom 
Salt, Borax, and Alum ; add a proper pro- 

portion of Oil of Vitriol thereto z and the pe- 
culiar, white, pungent Vapour of Sea-Salt 

will immediately ariſe, and give a plain Indi- 
cation that Sea-Salt was contain'd in the Mix- 
ture. And this appears to hold of any other 
 Muxture of different Salts with Sea-Salt; ex- 
cepting Nitre, whoſe Mixture with Sea-Salt 
was conſider d under the ſecond Caſe: for Ni- 
tre upon contact ui Oil of Vitriol, yields 
* an 
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Seck. IV. Tho Experiments toboaſed. 
its own iar Vapour, or the Fume of Spi- 
rit of Neves. c —_— Hable ue all 
others. | 
2 IV.] Mix together equal, or em. 
* — re Bole Armomiac, Chalk, and 
Brick-d uſt ; then pouring Oil of Vitriol there- 
to, the —_ Vapour; and Odour, of che 
FPpirit of Sea - Salt, may ſtill be remarkably ob- 
ſerved, and diſtinguil d. And this Expe- 


of Sea-Salt with any other Ronys earthy, or 
— l Proof, . 
25. roof, depending nen 
<< the knowledge of the Smell; and Rp 
*« ance, of a certain Fume, or Vapour, 
be 


dd 
ght precarious, or —— 
it may be by thoſe who are unacquainted 
1 * with the p Seniation conſtantly im- 
: preſs'd b che Fume, or Spirit, of Ses Salt, 
Kg « — Noſtrils of any Perſon who has 
= en the Experiment may be farther 

* prafecuted, and render*'d more ſatisfactory, 
and concluſive : for if the Mixtures afford- 
< ing this Odour, be diſtill'd, in a Glaſs Re- 
<< tort, and Receiver, with a ſuneirnt quan- 
e tity 'of Oil of Vitriol, they will afford the 
true Spirit of Sea-Salt, — to all 
Trials; and larly by this, that it is 
= * cotivertible into Sea-Salt again, by the 
i addition of any fix'd alkaline Salt.“ 
; Fu && The Chemical Foundation, whereon the 
= © Succeſsof theſe E ts, with Oil of 

Vitriol, depends, is this; that Oil of Vi- 

<< trio], being a ſtrong Acid, and powerfully 


8 or groſs, Parts s' — — 
6. * 2 — or more volatile 


riment, alſo, appears to hold of ahmen 9 
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27. : Caſe I.] Diſſolve any proportion of 80 Ser- Sal at: 


"The Enperiments'po beuſed. Part Is 
“ parts, are looſed from their connection with 
„the groſſer, and left free to riſe, according 
to their lighter nature; and thus in proper 


„ diſtilling © Veſſels,” come totally over the 
Heim, with the aſſiſtance of Heat; — 


the more ponderous, and terreſtial, Matter 


5 60 behind, c oſely united with the Oil of Vi- 

& triol; as we ſee in the diſtillation of Glu 
„ bers ſtrong Spirit of — Silty and Spirit of | 
ee, got pres = i 


(3) By Crypallizaton 


in diſtill'd Water; evaporate the Solution till“ 
a Film, or Skin, appears on the Surface; chen 5 
put the Liquor into a clean, earthen Veſſel; 
ſet it to ſhoot in a cool Place; and in a few | : 
days time, great part of the Salt will be found 
in? ds or if the Solution were not too high | 
Fo led, and a ſufficient time was afforded, ſhot 
into Cry als, of a cubical figure. . 
28. Caſe II.] Mix equal, or unequal, Parts off - 
Sea-Salt, Nitre, and Epſom Salt, by grinding 
them together ina clean Mortar; diſſolve the 
Whole i in diſtill'd Water; evaporate the So- 
lution over a clear Fire, till a Film ap- 
pears on the Surface; then ſet the Liquor in a | 
cool place for ſome days, and the Nitre will Þ 
be found to ſhoot firſt; in its natural Cryſtals; | . 
which being taken out, and the remaining Li- N 
Ki on —_—_ n boiled, to a proper height, and] 
poſed to ſhoot, as before; the Sea-Salr þ : 
will be next obtained, in its own peculiar 
Grains, or Cryſtals. And if the Experiment Þ 1 
be carried farther, by boiling the Liquor again, 
and ſetting it to ſhook; the Ep/om Salt will] 
like wiſe be obtaĩned. In the ſame manner may | 


any Mixture of different . | 
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LM Sect! V. The Experiments to be uſed. 
each in its own'particular form, or Cryftals. 
The Rule in Cryſtallization is this, that the 
Salt which diſſoſves moſt copiouſly in Water, 
ſhoots firſt out of the Mixture; and that which 
diſſolves the moſt ſparingly, firſt: whenee 
Nitre ſnhoots before len and Sea- Salt be- 
fore Epſom Salt... ning FP ad PN 
29. © This laſt Method 5 Trial, by Cryſtal- 


«© lization, may of itſelf be eſteem'd certain, 
«© or ſatisfactory; but joined with the two 


former, by Addition to the Water, and by 
Evxaporation, and Addition to the fry 


Matter, it amounts to a phyſical Demon- 


* ſtration: ſo that where they all agree there 


40 can be no doubt that Sea-Salt is contained 


„ in a Mineral Water, treated after the ſame 
Manner: for the firſt affords an Intima- 
_ <+ tion that this Salt is naturally contained in 


55 the Water; the ſecond ſhews that it re- 


„ mains after Evaporation; and the third 
that it is actually ſeparable, in its on pro- 
per form, from che Water; and may in this 
_ «© State be fairly examin'd, to try whether it 

has, or has — the known Properties of 


. Sea“ Salt. If any Scruple, or Suſpicion, 
<< -ſhou*d: remain, as to its being Sea-Salt; let 


it be ſtrictly compared with a parcel al- 


«© low'd to be : Sea-Salt, in all reſpects, ac- 


<< cording to the Characteriſticks above given 


of this Salt; and if no difference appears 


b betwixt the two, they muſt, at leaſt be ac- 


* knowledged of the ſame kind.? 


| | 30. << .It.might, indeed, be here objected, that 


though Sea-Salt ſhou'd be contain'd in a 


Water, yet Nature may have ſo intimately, 


or, as it were, undiſtinguiſhably, and inſe- 


bad rarer blended or mix d, it in with the 
MWater, or other Contents, as not. 3 
e 
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e feſt itſelf upon the ſevereſt Trials; as fix'd 
„ alkaline Salt is concealed in Glaſs, Acid in 
Flint, or Sulphur and Mercury in Metals; 
s or as other Principles are in thoſe empha. | 

- << tically called Mixts, to diftinguiſh them 
from Aggregates, or 


<< the Texture is looſe, and the Parts much Þ 


more eaſily ſeparated. And this Objection | 


<< till we can ſhew that even theſe Mixts can 


» (be ſeparated by Art, or have their Ingre. Þ 
<< Jients render d cognizable by the Senſes, Þ 
or the Reaſon. This, indeed, belongs to 
a higher Chemiſtry than we are at preſent 
<6 concern'd with; otherwiſe it might be 
made appear that Mixts, with regard to 


<< their Analyſis, differ not from Compounds, 


provided we were furniſh*d with ſuitable 
_ <©. analyſing Powers, Inſtruments, and Men- 
„ fſtruums. Thus Glaſs may be, without 


much difficulty, ſeparated into the Sand, 


and fix'd Salt that compoſe itz and Flints Þ 
* have their Acid ſeparated from them, in- 
.<© the making of Glaſs ; as we ſee in that 


< Subſtance called; at theGlaſs-Houſes, San- 


„ diver; and even the purer Metals may be 


s analyſed by theBurning-Glaſs, and other- 
<< wiſe: But there is no occaſion to go thus 


4e far for an anſwer to the preſent Objection, 
s nin the Caſe of Mineral Waters, till it can 
be ſhewn that Nature has made any fuch | 


firm Mixtures, as thoſe abovementioned, in 
„Mineral Waters: on the Contrary, nu- 


* merous e eee ſhew that the Prin- 
ciples here lie looſe, and may be ſeparated, 
. by ordinary Means, to ſuch a degree of 

Simplicity as clearly to manifeſt their 


boat 
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. 
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« and Uſes, wherein our preſent Enquiry: | 


66 centers. 
preceding Exp 


* * 


46 contains Sea- 


* 


70 


We — 


ume that the 


and if it does, to ſepa- 


upon this firſt 


1 


II. INIT RE. 


32. The Characteriſticks of pure Nitre, or DD 
alt-Petre, ſeem to be chiefly theſe: viz. (1) Its 


peculiar form, or iT} priſmatick Cry- 
ſtals; pyramidal at one end, when the ſhoots 
are true, and perfect. (2) Its particular ſharp, or 


} penetrati ng, cool, and lightly bitteriſh taſte. 


60 Its preſerving F leſh 3; and at the ſame time 
giving it a particular florid, or roſy Colour: 
vhereto may be added its improving the red Co- 


lour of theBlood ; 
white, black, or fir 
and lowering the 


es 


Fu 


pecially when inclined to be 
00 Its cooling the 3 
ſe; more remarkably in 


Fevers, and [Pleuriies (5) Its yielding a red, 


Tiffocs. 


duly applied, and 
conſider d, furniſh us — a ſure Method 
«© to diſcover —_— any Mineral Water 
t. 

<« rate it from all other Things; render it 
ſenſible, and determine its | 
ab «© We have been the fuller 
„ Article of Sea-Salt, to ſhew an Example of 
e the inductive Method which we wou' d re- 
commend in Experiments, and particularly 
« in proſecuting Enquiries of this kind ; 
* where the Foundations of phy 
_ 4 tainty have ſcarce hitherto been id. And, 
% hoping there may be enough done in this . 
& ſtrict Way, to ſhew the Nature of the Pro- 
cedure intended, we ſhall, for fear of being 
8 thought too minute, and tedious, by fre- 
uently and circumſtantially, repeating the 

+ os kind of Experiments, endeavour to 

«« diſpatch the remaining Part in a more 
“ conciſe, and en Manner. ? 


ſical Cer- 
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ſuſlacating, Fume,- or Vapour, in diſtillation ; 


and thus affording a true Aua fortis, or Spirit 


of Nitre; which is a . for Silver, but not, 


of itſelf, for Gold. (6) Its manner of flowing, 


or melting, in a Crucible, in the Fire; which i; 


quick, and igneous; tho? this Salt does not of 


itſelf take Flame, in the ſtrongeſt Heat. (J.) Its 
fulminating,, and turning to a fix'd alkaline 
Salt, in Fuſion, upon the addition of Charcoal, 


| Tartar, &c. witha conſiderable loſs 'of weight, 


8) Its compoſing Gunpowder | with common . 


rimſtone, and Charcoal. (9) Its being reco- 


22 


Se 


verable from its own acid Spirit, by the proper ; 1 


addition of any fix*d, alkaline Salt. 


33. Theſe P roperties of Nitre being lad down, I 


it is eaſy to try if any Salt, ſuppoſed to be ni- 
trous, whether found in a Mineral Water, or 
otherwiſe, be real Nitre, or not. And hence 
it is manifeſt that by Nitre, or Salt- Petre, we 
do not mean the Nitrum Murale, or calcarious | 
Nitre, of Dr. Lifter ; whoſe. Properties will | 
hereafter be deliver'd ; nor the Nitre of the 
Ancients, which a pears to have been a very 
different Thing, of an alkaline nature; but our 
common, refined, Salt- Petre, uſed in Medicine, 
Chemiſtry, and the making of Gun- powder; 


being a 3 Salt, with regard to Alkali, and 


Acid? tho refolvable,. by Fire, and proper 
Additions, into a ſtrong Alkali, and a ſtrong : 


Acid. 


Nitre be as EL in a Water, ſeem reducible to 
four; viz. (1) 2 5 Immerſion, or Steeping certain 
Bodies in the Water; (2) By Evaporation, a 

Addition to the dry Matter; (3) By Diſtilla- 


tion, with Additions; and (4) by Crylalization 
00 


34. The Ways of diſcovering whether this : 
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If a little Nitre be diſſolved in diſtilbd Wa- 


ter, and Paper be ſteepꝰd a while in the Solu- 


tion, then dried before the Fire; and if there 


be occaſion, dipp*d; and dried again; the Paper 


being now applied to a lighted Candle, or 


glowing Coal, will immediately take Fire, tho? 


not flame; and burn, like Quick- match, in a 
certain ſparkling manner; ſo as to give a ma- 
nifeſt Sign that it recerv*d this Property from 


Salt-Petre : for Paper ſteep'd in the like So- 


lutions of Alum, Epſom-Salt, fix'd alkaline 
Salts, Vitriol, Borax, Nitrum murale, Sea-Salt, 


or any other of the known Salts, will not pro- 
duce the ſame Phænomenon. Whence, if 


Paper, ſeveral times ſteepꝰd in a Mineral Wa- 


ter, ſhou'd produce this Effect, or burn after 


the ſame particular manner; this wou'd 


be an Indication that the Water contain'd 


Nitre. 


36. The Reaſon of the Experiment ſcarce 


needs to be mentioned, as it is obvious, 


that the Paper by being ſoaked in the So- 


e lution, becomes impregnated with the Wa- 
<< ter, and of courſe Particles of the Salt; and 
being afterwards dried, the aqueous Parts 


e thus exhale, and leave the particles of the 


Salt ſticking in the Pores of the Paper ; 
& which being now applied to the Candle, 
it takes fire, and burns, or makes little fiery 
<< exploſions, according to the well known 


& property of Nitre 3 when mix'd, and ful- | 


„ minated, with any inflammable Subſtance. 


. *© But as this Effect may poſſibly be prevent- 


« ed, or not ſo remarkably follow, if other 


_*« Salts ſhou'd happen to be mix' d, in too large 


«© a proportion, along with the Nitre ; the 
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try, whether a Muſcle ö 
and cleanſed, _ its Blood, (by ſoaking Þ 


66 9 Caſe may help us to diſcover Ni 
c tre where it is blended with other Salts.” 


37. If equal, or unequal, quantities of Nitre, 


| Sea-Salt, Epſom Salt, and Borax, be diſloly' 


in diſtill'd Water, and a piece of raw fleſh be! 
ſteeped: in the Solution for ſome hours, and] 


then taken out and examin*d, or compare 


with a piece of the ſame raw F leſh, which ha 
not undergone the ſame Operation, the for. 
mer will be found redder than the latter; 
or than another piece of the ſame Fleſh, ſet tou 


for the ſame time, in a Solution of te. 


preſume that the Water contains Nitre. 


38. It ſhou'd ſeem that Nitre gives this par- 
„ ticular red, or roſy, Colour to raw F n x 
Jon account of ſome of the Blood ſtill re 
66 maining therein: for Nitre a&s powerfully : 
upon Blood; ſo as to heighten its Colour, 
<< and long preſerve i it freſh, and ſound, eve 
<< when ſtagnant, orextravaſated. But to . : 


«© termine this Matter, it _— be 
well l 


« 1n fair Water, by njections into the Blood- 


« Veſſels, or m_— ) as to appear white, 
degree of —— reſtor*d to 
it by Nitre; or whether it will turn a Ten- 


„ cou'd have any 


don or other white animal Subſtance red. 


42) By 


ſeveral Salts abovemention'd, except the 1 
Nitre: whence it follows, that Nitre, ac. 
cording to its known property, was the 
Cauſe of this additional Redneſs. If, there. 
fore, Mineral Water ſhou*d have the ſame Ef. 
fect upon raw Fleſh ſteep'd therein, we may 
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» (2) By Evaporation, and Addition to the dry 
Matter. 

9. If Nitre be diffolved in Water, and che So- 
lution evaporated to dryneſs, the Nitre will 
remain behind ; and may be proved to be Ni- 
tre, by mixing it with powder*d Charcoal, and 
trying if it will fulminate, and turn to an al- 

= kaline Salt, in the Fire; if it will make Gun- 
powder with Brimnſtone and Willow Coal; or 
if it will afford the peculiar red Fume 6f a 
particular, nauſeous, ſuffocating odour, like 
that of Aqua fortis, by pouring Oil of Vitriol 
to it. And, in the fame manner, tho' Nitre 
ſhou' d be mir d with ſeveral other Salts, in a 

Water; after Evaporation to a d Subſtance, 
Indications may be gain'd of its — 
them; but parccaarly y adding Oil of Vi. 

triol to the "compound als, and obſerving, 
and examining, the Fume, and | Odour, thence 
ariling. 
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0) By Diſtillation, 


40. So again, if Nitte, after the full Evapora- 
tion of any Water, remains mix'd ar the 
dry Matter, it may be diſcover'd, by adding 
* Oil of Vitriol, calcined Vitriol, or Brick- 
duſt, thereto; and diſtilling, i ina naked Fire ; 
for thus the Nitre parting eaſily with its Spi- 
rit, this Spirit will ſoon rife, and come over, 
in red Fumes, into the Receiver. Only, if 
Sea-Salt happens to be in the Mixture, there 
may thus be obtain'd an Agua rogia, inſtead of 
a pure Spirit of Nitre; the? this alſo gives a 
ſufficient Indication of the Nitre; as Agua 
regia cannot be made without the Spirit of 
Nitre. To carry the Proof further, let trial 
be made whether; hs 3 pro- 
| portion 
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portion of any fix'd alkaline Salt, to the Spi- 
rit thus procured, true Nitre may not be re- 
cover d; and whether this Nitre, in particu- 
lar, will not ſerve in the making of Gun- 
powder; becauſe it has been ſuſpected that 
regenerated Nitre will not. 


(4) By Cryſtallization. 5 


41; It need not be mention'd, after what has 
been ſaid before, of Cryſtallization, that a 
ſimple Solution of Nitre in Water, being 
brought to A due height, and ſet in a cool 
places will in a few days, ſhoot into hexa- 
gonal, priſmatick Cr ftals of pure Nitre. 
So that, if any Mineral Water ſhou'd contain 
no Salt but Nitre, this may eaſily be obtain'd F 
from it, by a proper Evaporation, and ſubſe- Þ 
quent Cryſtallization. Again, tho* ſeveral | 
other Salts, beſides Nitre, 1 be contain'd | 
in a Water, they may, by repeated Evapora- 
tions, and Cryſtallizations, be made to ſhoot 
ſeparate, and thus be obtain'd pure, each in 
the Shoots or Cryſtals liar to itſelf ; ac- 
cording to what was above deliver'd, under 
the Article Cryſtallization with regard to Sea- 
Salt. And in this Manner therefore, Nitre 
may be obtain'd pure, and free from the ad- 
mixture of any other Salt, which may happen 
to be n in a Mineral Water. 
42. It will here be proper to remember, that 
„ nitrous, or other ſaline Matters may poſ- 
e ſibly be contain'd in Mineral Waters, and 
yet not be brought to appear in a . 
„ or true cryſtalline form, without ſome 
<« ticular Encheireſis, or Expedient, Bled: to 
<< thepurpoſe. Thus, it is a conſtant Practice 
fax eSalt-Petre Works, to uſe a fixed, al- 
<< Kaline Salt, in dcn, to conſolidate, or 
| 8 em- 
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fording ſuch firm and ſolid Salts, are uſu- 
ally, of themſelves, too acid; for many 
acid Matters are little diſpoſed to ſhoor, 
« and form themſelves into ſolid, and hard 
Cryſtals ; but, to fit them for this purpoſe, 
require to have their prevailing acidity de- 
ſtroy'd, and the whole Subſtance brought 
to a neutral State, by means of fixed, 
alkaline Salts ; or terreſtrial Alkalies; as 
we ſee in the making not only of Salt- 
Petre; but alſo of Loaf-Sugar, Alum, the 
artificial neutral Salts, &c. 
veral Experiments, and Obſervations, pro- 
perly apphed, extended, and varied, may 
afford us a Method of diſcovering, with 
phyſical Certainty, whether Nitre be con- 
tain'd in a Mineral Water, or not. 


III. ALU M. 


ſtrong, and regular. The Cauſe appears 
to be this, that the Matters capable of af- 


And theſe ſe- 


43. The more eſſential Properties of Alum» 


ſo far as they are hitherto known, ſeem. to be 


& principally theſe ; viz. (1) Its peculiar Figure, 
or the Form of its Cryſtals, which conſiſt of 

eleven plain Sides, five of them ſexangular, and 
(2) Its peculiar ſharp, rough, 


{1x quadrangular. | 
ſtyptick, or aſtringent Taſte, (3) Its melting 
aqueous over a ſoft Fire, and riſing in a Bliſter; 
but, at length turning to a white, light, ſpongy, 
Subſtance, call'd burnt Alum. (4) Its afford- 
ing when burnt, an acid Spirit, ſomewhat like 


| Oll of Vitriol, by being diſtill'd, in a ſtrong 
Fire, even without Addition. (5) This Spitit 


conſtituting A lum again, by being properly uni- 
ted with any fix'd, alkaline Salt. (6) Its par- 
ticulaf Uſes in ſtriking, and fixing, certain Co- 
as = x, 


\ 


— 


lours, 


52 


in the Art of Dying, Leather-Dreſſing, the 


making of Red-Inks, &c. (7) Its being the 


only Salt, that, with ſuitable animals, or vegeta- 


ble, Subſtances, will make the Black Phoſpho- 


rus m. (8) Its near affinity with Vitriol freed from 
the metallick part it contains. (9) Its ſerving, 
like Vitriol, in obtaining the common kinds of 
Aqua fortis, from Nitre. | 


44. The more ſatisfactory Ways of diſcovering 


- whether Alum be contain'd in a Mineral Wa- 
ter, ſeem redueible to three; viz. (1) by the 
Taſte; (2) by Evaporation, and treating the 

dry Matter; and (3) by Cryſtallization. 

014 (1) By the Taſte. 

45. It is eaſy to diſtinguiſh; by the Taſte, any 
conſiderable Proportion of Alum diſſolved in 

Water; but if the Proportion ſhou*d be very 
minute, part of the Water may be exhaled, 
and the Remainder taſted 3 for Alum will 


thus the Proportion may be greatly increaſed, 
till at length, if there be any of this Salt in 
the Water, it will come to be perceiv'd by 
the Taſte. And this Caſe may often hold, 
tho” other Salts, beſides Alum, ſhould happen 
to be lodged in the Water; ſuch as Ep/om Salt, 
 .Nitre, fix'd alkaline Salt, &c. But the Salts, 
or other Subſtances, which mix*d with Alum, 


in a Mineral Water, ſeem the moſt likely to 


* confound the Taſte, or prevent its perceiv- 
ing the Alum, are Sea-Salt, Acid, Vitriol, 


The black Phoſphorus isa black Powder now uſually I 


made with Wheat-Flour, and Alum, mixed together, ina 
certain proportion, and calcined to a certain degree, till it 


quires the Property of taking Fire ſpontaneouſly, in the 
open Air,” and appearing like a glowing Coal. | 


q 5 3 & + | ſtyptick 
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lours, along with other Ingredients ; as we ſee 


evaporate by being boiled in Water; ſo that 


# aw 
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ſtyptick irony Earths, Chalk, or Limeſtone, 
corroded, and diſſolved by an Acid, or other- 
wiſe; ſo that tho? a Water actually contains 
Alum, yet the Taſte ſhall not, with certainty, 
diſcover it: whence recourſe muſt: be had to 
particular Experiments, more ſubtile, and ex- 
quiſite, than the Taſte. We cannot, at pre- 
ſent, ſuggeſt, or recollect, any ſatisfactory Ex- 

periment for determining, by addition to the 
ä Water, whether Alum, either alone, or mix d 

with other Salts, be contained in 'a Mineral 

Water; tho? the Plant called ragged Robert, 


is ſaid peculiarly to turn any an I 
in Alum is diffolved. = 50 


(2) By Evaporation; and treating ;he FO „ 


46. When Alum is the only Salt contained in 
a Water, it may be eaſily diſcover'd, and 
render'd ſenſible by Evaporation 3 and try- 

ing whether the dry Matter, upon examina- 

tion, by the Senſes, and particular Experi- 
ments, does not manifeſt all the known Signs 
of Alum. But when this Salt happens to be 
mixed with others; let the dry, mix d Maſs 
be laid upon a hot Iron- Plate, whersthe Alum 
riſing in a Bliſter, and ſeparating from the 
reſt, in the form of burnt Alum, may be af- 
terwards diſſolved in diſtill'd e and 
brought, by Cryſtallization, to the truę form, 

| and appearance, of Alum. — 16 Method, 

indeed, may prove imperfect, ef pecially when 

other Salts, that ſwell and rife in liſters up- 
on a hot Iron, as well as Alum, happen to be 

4 mix'd erp 5 as Borax, and the calca- 

rious Nitre do, cho' in a ſome what different 
manner; ſo at, in this Caſe, a farther Illu- 

ſtration, and Confirmation, muſt be had from 
the ſurer Method of Cryſtallization, 
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. 0 3) By Cryſtallization. ; 


45. Altho? a Water ſhou'd be truly e ers 
yet it may not be practicable, as 4. alſo ob- 
ſerv'd under Nitre, to make the aluminous 
Mlatter cryſtallize, without the Aſſiſtance of 
a proper Expedient for the purpoſe. Hence, 
even at the Alum- Works, the Alum does not 
appear in its true rocky form at the firſt Ope- 
ration, without the addition of Kelp®, and 
. pautrefied Urine, whereby we are directed to 
uſe the ſame Expedient occaſionally. And 
thus, if a Water ſhou'd contain any number of 
Salts, beſides an aluminous one, this may, by 
Cryſtallization, properly repeated, be ſepa- 
rated from the reſt, and render*d 8 in 

| its own. n natural Form. 


IV. BORA xX. 


| 5 48. Borax is a Salt not hithertoallow'd to be 
: | Sound native in England, or Which reaſon, we 
mall, in this place, treat more lightly of 1 it; 
1 f tho* its Natural Hiſtory is of conſequence in 
1 | - Chemiſtry, and Phyſicks; as being a Salt of a 
very extraordinary nature. Its diſcriminating. 
Properties are chiefly theſe; viz. (1) Its Form, 
and Appearance, as brought to us from the Eaſt. 
Indies, which is that of dirty Lumps, or a courſe, 
ſaline, and particularly fetid Subſtance, mix'd 
with much unctuous, earthy, and ſtony Matter; 
and in this ſtate it is commonly called T incal, 
or Tincar. "(2) Its pure, and entire, Cryſtals 
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* Xolp i is a fix · Salt, or partigular Species of Pot-aſh, 
gain d þy burning a Weed, of the ſame name, which grows 
Frequent on ſome Shores; and thus reducing it to ſolid 
Lumps, ot Cakes, of Aſhes, that run into a Liquor, ſome- 
Nevis of Tartar 725 e 40 the moiſture of 
be Air. 
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| when refined; being octagonal Priſms, very 
finely cut; tho* ſeldom obtain'd perfect in the 

, ordinary way of refining it. (3) Its particular 

)- Taſte, not eaſy to be deſcribed ; as being ſweet- 

is iſh, ſharpiſh, and ſomewhat urinous, or lixivi- 

f ous. (5) Its Property: of ſoldering Metals, or 

„making them, eaſily, unite, or take hold of each 

t other; more particularly the parts of Gold. 

- (6) Its making an excellent Flux for Metals, and 

certain Ores; and by being melted with a pro- 

per proportion of Sand, or Flint, turning, in a 

very ſhort time, to a hard Glaſs, capable of 
cutting common Glaſs, almoſt like a Diamond. 

000 Its extremely vitreſcible nature, ſo as, by it- 

ſelf, with a moderate Heat, and in a fe Minutes 

time; to become true, and permanent Glaſs. 

49. The Ways of diſcovering whether Borax be 
contain*d in a Mineral Water are, principal 
Iy, two; viz. (1) by Evaporation, and 
(2) Cryſtallization. For (1) ſince this Salt does 
not exhale by boiling in Water, (as appears in 
the refining of it, which requires long boiling) 
if any of it be diſſolved in Water, it will de 
left behind, among the dry Subſtance gain'd 
by a total Evaporation ; which dry Subſtance 
being laid upon a hot Iron, held over a com- 
mon, clear, Fire, if any part thus melts aque- 

. ous, and riſes high, into a white ſpongy Maſs; 
this may be collected ſeparate, and examin'd, 

by the Senſes, and particular Experiments, 

according to the Properties above laid down, 

whether it be Borax, Alum, or the calcarious 
Nitre; for all theſe riſe, at firſt, ſomewhat 
in the ſame manner; but if the Fire be con- 
tinued, or raiſed to a proper height, the Bo- 
rax ſoon melts a ſecond time, and turns to 
Glaſs 3 which, Alum, and the calcarious Ni- 

tre, will not do; whereby it may be readily 
Tos. E 4 _. diſtin» 
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diſtinguiſh'd from them; And this Glaſs has 
the ſame Properties as Borax itſelf, with re- 
gard to ſoldering, fluxing Metals, A. 
50. (2) But to gain Borax in its natural Form, 
and Appearance, ſeparate from all other Salts, 
or foreign Mixtures, we muſt have recourſe 
to Cryſelization, And to obtain it in per- 
fect, or entire, Cryſtals, certain Additions, 
Cautions, and Encheireſes, are required, 
wherein conſiſts the Secret of refining this 
Salt. Thus, in particular, it is neceſſary 
(i) to uſe a ſtrong, alkaline Salt, and Lime- 
Water; (2) to make the Solution perfectly 
pure; (3) to cover this Solution, whilſt it re- 
mains hot, and ſuffer it to cool ſlowly; (4) to 
uſe proper metalline Strings for the Salt to 
adhere to; and (5) not to open the Veſſel, 


till the Liquor has been, for ſome time, cold. : 


'And thus it may be ified whether Bo- 


rax, 33 an ae n in a 
| Mineral W ter. 


*. 6 SAL-AMMONIAC. 


1 Sal- Aminoniac has the following Prop er- 
ties, which may ſufficiently diſtinguith it 

any other known Salt; viz. (1) Its taſte is 5 
more penetrating, and quick, than that of Sea- 
Salt, and ſomewhat urinous. (2) It renders 
Water intenſely cold, whilſt continuing to diſ- 
ſolve therein. (3) By Cryſtallization it ſhoots 
into a Kind of a lein, feathery, or ſnowy, Sub- 
ſtance.” (4) When mix'd wick any fix'd, alka- 
line Salt, it yields a pungent; volatile Vapdur, 

that Aviles the Noftrils like Salt of — ; 
and if the Mixture be ſublimed, a dry, volatile, 
alkaline Salt is thus obtain d. (5) It has. the 
Bop perty of- 2 way —— * and 


proper 
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proper degr egree of Heat, to dun enen ;unalter*d 


in its Nature. (7) It cauſes certain Mineral 


Matters, and even Metals, to ſublime along with 


it. (8) It turns Agua fortis into Agua regia, 
on account of the 1 of Sea-Salt, which it 
contains. 


the Doctrine ce. deliver'd, will enable us 


Mineral Water; viz. (1) By the Taſte ; eſpe- 

cially after a large proportion of the aqueous 
E moiſture is evaporated. (2) By trying whether 
the Water, after a large Evaporation, will pro- 
| mote the union of Tin, with Brafs, or Copper, 
in the way of ſoldering. (3) By exhaling the 
Water to a dry Remainder ; and putting this 
Remainder to common Water, to. try if it will 


increaſe the coldneſs thereof: and (5) By diſ- 
ſolving with Water, the Salts contained in the 


to try if any true : Sal-Amenonac DAY: be twp 
obtain'd. . 2118 


53. Some of the principal Properties of the 
| Sal Catharticum amarum, when perfectly Pure, 
| are the following; viz. (1) The form of its 
Cryſtals, which appear like ſmall icy Plates, all 
of them tranſparent, hen fir ele view d againſt 
the IL.ight; but white when lying in a heap, 


and view'd by Reflection: Tho! Glauber's Sal | 


| Mirabile alſo, 1915 ſometimes ſhoot in the like 
ſmall, icy Plates, ſomewhat reſembling fine 
| Sterma. Ceti in the parcel. (2) The conſidera- 


ble - bitterneſs, and rr nature, of its 


1 whereb I. it 8 to ſink deep into the 
Tongue; whillt it diſſol ves quick in — Mouth. 
00 Its ns totally 5 and 4 its OWN 


5 weight 


% 


52. A knowledg e of theſe Properties, 3 of 
to diſcover — 1 this Salt = contain'd in a 


| dry Remainder, and cryſtallizing the Solution; 


VI. Epſom S ALT, Or Sal Catharticum' amarum. 


57 
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weight of common Water; leaving the Soly. 
tion coagulable into a white, and almoſt ſolid 
Subſtance, by the addition of rectified Spirit of 
Wine. (4) When perfectly pure, and totally 
ſeparated from Sea-Salt, it neither grows hot, 
nor makes any Ebullition upon the addi. 
tion of Oil of Vitriol. (5) Its Solution, in Wa- 
ter, does not turn white, or milky, with the 
Solution of Silver, in Aqua fortis; provided the 
Salt be perfectly pure; whence we may have 
a Teſt of its purity, and entire ſeparation from 
Sea-Salt. (6) It has a quick, and ſtrong, pur- 
oative Virtue ; but ſo likewiſe has that artificial 
Salt called Glauber's Sal Mirabile. (7) When 
mix'd with powder d Charcoal, and ſet in a 
_ ſtrong Heart, it totally exhales, and yields a co- 

pious, ſulphureous Fume. — © © 


54. By theſe Properties we may be enabled to 
diſcover, with certainty, whether the Sal Ca- 
tharticum amarum be contain'd in a Mineral Wa- 
ter; viz. (1) By a remarkable, and particular- 
ly nauſeous, penetrating Bitterneſs found upon 
taſting the Water; eſpecially after ſome conſi- 
derable evaporation of its aqueous part : for this 
Salt will not fly off in the Evaporation ; as we 
know from the manner of preparing it, after long 
boiling, at the Salt-Works, where 1t is made 
from Sea-Water, after all the Sea- Salt is ſhot, 
when the remaining Liquor, called Bittern, b 
a farther Evaporation, and Cryſtallization, af 
fords the Sal Catharticum amarum. (2) As this 
Salt appears to be the moſt ſoluble, in Water, 
of any Salt, except Sugar, we are not by the 
Law of Cryſtallization, to expect it ſnou'd ap- 
pear till the other Salts are firſt ſeparated, from 
the Mineral Waters that hold it: after which, 
by a freſh Evaporation, and Cryſtallization, it 
may be gain'd in its true figure; and be proved 
* N . iD 
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Sect. IV. The Experiments to be uſed. 
to be pure, and perfect, by its having the ſeve- 
ral Properties above enumerate. 
VII. Nitrum murale, or the calcarious Nitre. 
55. This Salt is not only ſaid to be found in 
Mineral Waters, but alſo to be procurable by 
| powdering, and bailing, the Mortar of old 
Walls, and cryſtallizing the clear Solution, or 
Lixivium. The Properties of it, ſo far as hi- 
therto known, are chiefly theſe ; viz. (1) Its 
Cryſtals, when perfect, are long, and flender, 
conſiſting of four, and ſometimes of five, un- 
equal, parallelogram Sides ; bur one of the Points 
Fw plain Triangles, and the other of two 
flat Squares. (2) It is lightly bitter to the Taſte, 
and does not readily diſſolve inthe Mouth; nor 
with the Senſation of Coolneſs, as true Nitre 
does. (3) It is a neutral Salt, or neither acid, 
nor alkaline, tho' very different from Salt- Petre; 
vith which it has been confounded ; as not being 
'- WW diſpoſed to make Gun- powder, nor Aqua for- 
n tic, nor to fulminate with Charcoal in the Fire, 
„vor to turn to a fix'd, alkaline Salt. (4) When 
kept upon a hot Iron-Plate, over the Fire, it 
e riſes in Bliſters, and turns to a light, ſpongy, 
white Subſtance; which when farther urged by 
je Heat, does not vitrify, but remains looſe like 
, Lime. The ſure Way, therefore, of diſcover- 
! ing whether this Salt be contain'd in a Mineral 
" Water, is by Evaporation, and Cryſtallization, 
carried to their due length; and examining the 
I Salts ſeparately obtain'd, to ſee if any one of 
chem anſwers to the Characters here laid down. 


n 8 64 VIE Mull Arp. 
it 56. Acids are of various kinds, or vegetable, 


d animal, and mineral, with their reſpective os 
| wi- 
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diviſions® 3 as Lemon Juice, Rennet, Spirit of 


| ſeems to have ariſen firſt from the Taſte of 


or any other Acid be contain'd looſe, or un. 


with the Properties of Acids, as Acids. And 


form a wrong Concluſion from the Senſation 
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Sulphur, or Oil of Vitriol, &c. But what we 
are here more particularly concerned with is the 
mineral Species; or ſuch as being naturally con. 
tain'd in the Earth, may come to mix with x 
Mineral Water. And —— ſomething of thi, 
kind happens in certain Waters, appears to have 
been generally believed; as all the briſk, or 
ſpirituous, Mineral Waters are, to this day, call. 

by the name of Acidule. This Opinion 


theſe Waters; which is ſharp, quick, briſk and 
ent, whilſt the Waters are freſh ; and ſe- 
—— ly from a Suppoſition, that there i 18 one 
eneral, or univerſal, Acid, contain'd in the 
rth 3, which Acid by corroding or diſſolving, 
a ſuitable Earth, makes Alum, or by ſaturating 
itſelf with Copper, or Iron, makes the reſpe- 
ctive Vitriols of thoſe Metals, &c. ; 
57. Now, inorder todetermine whether this 


mortified, in a Mineral Water; we ſhou'd, 2 
in the former Caſes, be previouſly acquainted 


theſe 1 5 0 ſeem reducible to the ga oF 

lowing; viz. (1) The Taſte, when ri 

formed, and prepared; and theSubjec prope: 

ly ly appt or in a ſufficient, degree of 
cognizable. Thus, tho the Juice 20 

8 and 8 I it of Sulphur, are acid, yet 

they may be. ſo largely diluted with Water, as 

not to - PT ble by the exacteſt Taſte. 

And that the Taſte may — ill inſtructed, or, 

to ſpeak more properly, that the judgment may 


called Taſte, is certain; becauſe the Taſte which 


e 
705 See gcc li. $ 17, and the Note thereon; and as 


$ 27. 


ſome 


ſome call briſk, quick, or alkaline 3 has by 
others been called tart, ſour, or acid : which has 
been the Caſe in ſeveral Mineral Waters. A 
proper habit of Judging, or a kind of learned, 
and exerciſed, Taſte, ſeems, therefore, requiſite 


in this Affair. (2) The Change of Colour, which 
Acids, (or Liquors wherein any Acid preſides) 


produce with certain vegetable Subjects, or ar- 


tificial Preparations, is a more exquiſite Way of 
Trial than the Taſte, and diſcovers a much more 


minute proportion of an Acid than is cogniza- 
ble by the direct Senſes, unaſſiſted by this Ex- 


ient. Theſe Experiments are various; thus, 


tho' a Water be but lightly acid, a few dried red 


Roſes, or freſh Violets, will give it a fine red 


Colour; as may eaſily be tried by adding a fer 
drops of Spirit of Sulphur, Oil of Vitriol, &c. to 


diſtill'd Water; and then putting in the Roſes, 
Violets, or their reſpective Syrups. So, again, 
if a Water be acid, the addition of a little Oil 
of Tartar, per deliguium, will remarkably alter 


the Taſte of the Water, and give it, for ſome 


ſmall time, a degree of briſkneſs, quickneſs, or 


| pungency, upon the Tongue, which it had not 


before ; and take off the Acidity either totally, 


or in part, according to the proportion of the 
Oil of Tartar added. (3) The third, and moſt 
eſſential, or diſtinguiſhing, Property of Acids, 
is that of becoming neutral with Alkalies; and 


thus forming a new Thing, entirely different, in 


its Properties, and Effects, from both. This 


may eaſily be tried in Juice of Lemmons, and 
Salt of Tartar, a due proportion of which makes 
the famous antiemetic, neutral, Mixture of Ri- 
verius; in diſtill'd Vinegar, and Salt of Tartar, 


which make that extraordinary, neutral, Men- 


ſtruum, and Medicine, call'd regenerated Tar- 
tar; in Oil of Vitriol and Salt of Tartar, mh 
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make the true Tartarum Vitriolatum, &c. And 
hence we are furniſned with three principal, and 
if taken together, three ſure, Ways, of deter. 
mining whether a Mineral Water contains any MW 
Acid, in the form of an Acid. | tl 
58. The Particulars that may tend to invali. k 
date, or elude, theſe Trials, are the Volatility, N o 
the Paucity, and the Mixture of the Acid with b 
other Things. If the Acid of a Mineral Water d 
ſhould be volatile, and, at the ſame time, little in fe 
antity, we may endeavour, by a careful Di. t. 
ſtillation, to ſeparate, concentrate, or reduce it o 
to a ſmall bulk, wherein it may bear a large pro- k 
portion to the aqueous Vehicle, that contains it; 8 
and, in this ſtate, make our Experiments upon 
it; if they ſhou'd not be capable of diſcovering 
it in the natural Water itſelf. Again, if the 
Acid be ſmall in quantity, but of a mor: 
fix'd nature, ſo as to ſuſtain a boiling Heat, 
without flying off, Evaporation will eaſily con- 
centrate, or bring it into a leſs compaſs, and fit 
it the better for our Trials. But if it ſhou'd be 
mix*d, or intimately united, with an alkaline 
Salt, Earth, or metallick Subſtance, it is not to 
be expected that, in this ſtate, it ſnou'd, direct. 
ly, manifeſt itſelf upon theſe Trials; as not be- 
ing the Thing we here intend, or are concern'd 
with; as now making an Ingredient in a mix'd 
Body, where its own particular is deſtroy'd, or 
aboliſhed ; tho* more powerful Agents, as for in- 
ſtance, a violent Fire, or a proper Diſtillation, 
with ſuitable Additions, might here break the | 
Connex1on, and recover the Acid, as we ſee in 
the Diſtillation of Nitre, Sea-Salt, Alum, Vi- 
triol, &c. where the Acid is ſeparated from the 
| earthy, or metallick, Matters, wherewith it was; 
before, intimately and ſtrongly united. 


IX. Mi- 
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Ws + © Mineral ALKALIES.. 


59. Alkalies are of two general kinds; ear- 
thy, and faline: we are concerned with both of 
them in the preſent Enquiry. By earthy Al- 
kalies are meant all thoſe earthy Matters, which 
of themſelves ſcarce diſſolve in pure Water ; but 
being added in a ſufficient proportion, to Acids, 


form a new Thing, of a neutral nature, that in 
this new, or compound, ſtate, manifeſts no Si 
of a prevailing Acid, or Alkali. And of this 


kind are Chalk, Limeſtone, Crab's Eyes, Oiſter- 
Shells, Egg-Shells, &c. Thus, if common Wa- 
ter be acidulated with Oil of Vitriol, and a lit- 

tle Chalk be ſcraped into it; an Ebullition or 
Conflict, will preſently ariſe ; during which the 
Water has a briſk, or quick, lively taſte; and at 


length, when the Point of Saturation is hot, all 
the acidity will be aboliſh*d, not only to the 
Taſte, but ſo far, that the exacteſt Experiments, 
commonly uſed to determine Alkalies, and 
Acids, will here manifeſt no Signs of either. 
And this is a certain Characteriſtick, or the pro- 
per Meaning, of an Alkali. ES 


60. Saline Alkalies are of two forts; fix'd 
and volatile. How fixed Alkalies are obtain- 


able, by Art, has been ſhewn above? : and 
ſome of their principal Properties are the fol- 
lowing viz. (1) They havea fiery, or extreme- 
lyacrimonious, taſte ; but no Odour. (2) They 


are cauſtick, and if ſtrong, eat, or conſume the 
Fleſh, when applied thereto. (3) Being long 


boiled with Oil, and Water, = make. Soap. 
(4) Of themſelves, _ are fix'd in the Fire; 
ſo as not to loſe derably of their weight 


„ See heck. III. 26. 16 $7 ; 
7 | therein 


deſtroy or aboliſn, the Acidity thereof; and 
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De Experiments to be uſed. Part l. 
therein. (5) They readily grow moiſt, and run 
into a Liquor, by attracting Water out of the 
Air. (6) Melted with Sand, or any vitreſcible, 


earthy Matter, they make Glaſs. (6) Added 


to Spirit of Nitre, or Spirit of Sea-Salt, they 
bring theſe Spirits back to their own Salts, re. 
ſpectively. (7) They turn a Solution of Subli. 
mate in Water, yellow, or red; Syrup of Vio- 
lets, or red Roſes, green, cc. 

6. Volatile, alkaline, Salts appear to differ 
but little from the fix*d ; except in thoſe Pro. 
perties which depend upon their Volatility ; for 
theſe alſo are cauſtick, and fiery to the Taſte; 
but, on account of their volatility, briſkly ſtrike, 


and ſhake, the Nerves of the Noſe; being ſpon. 


taneouſly volatile, and flying away in the oper 
Air, and in Diſtillation, riſing ſooner than Spi- 
rit of Wine. Theſe alſo regenerate Nitre, and 
Sea-Salt, from their Spirits; tho? the Salts thus 
regenerated are ſemi-volatile, or much more vo- 
latile than the natural; being in this reſpect like 
Sal-ammoniac. And laſtly, they produce the 
ſame Changes of Colour, upon Mixture, with 
other Things, as the fix*d. 13 

62. Under this Head of Alkalies therefore, 
our Experiments muſt be directed to diſcover, 
whether an earthy, a fix*d, ſaline, or volatile, 
Alkali, be contain'd in a Mineral Water. And 
firſt, if a volatile Alkali ſhou'd be contam'd 
therein, we fee it may be reaſonably expected 
that this ſhou*d manifeſt itſelf by its Odour, by 


Additions, or by Diſtillation. ' The Odour of: 


volatile alkaline Salt, if any ſuch be contam'd in 
a Water, may be perceived by immediately ap 

Noftrils thereto ; eſpecially as freſ 
n up from the Well; for if a very fen 
Grains of the volatile Salt of Hartſhorn, or 
few Drops of the Spirit of Hartſhorn, or Spin 


Sect, IV. The Experiments to be uſed. 66 
of Sal- ammoniac, be mix'd with a Glaſs of © 
fair Water; the Odour of them is very diſtin- 
guiſhable. Again, if any volatile alkaline Salt, 
preſide, or be a looſe Ingredient in the Water, it 
will give Signs of itſelf, by changing Sy- 

rup of Violets green 3 or the like Experiments 

by. Addition: tho? theſe Experiments will not, 
of themſelves, determine whether it be a fix'd or 
volatile alkaline Salt; becauſe - they both act 
alike with regard to ſuch Experiments : ſo that 
here the Aſſiſtance of Evaporation, or Diſtilla- 
tion, may be uſed to ſhew whether the Salt will 
riſe by Heat; or remain among the dry Matter, 
after a total Exhalation of the aqueous Parts. 

And if any conſiderable proportion of a volatile 
_ alkaline Salt ſhou'd be lodged in a Water; a 

gentle Diſtillation wou'd eaſily ſeparate it from 

the bulk of the Water, and bring it over firſt, in 
the form of a volatile, or urinous, Spirit; or Salt? 
as we conſtantly find in the rectification of vo- 
latile, urinous Spirit, or Salts, with Water. 
62. If a fix'd, alkaline Salt be contain'd in a 

Mineral Water, it is eaſily diſcoverable by the 

addition of ſuch Things as are known to pro- 
re, duce a change of Colour therewith tho? theſe 
et, will not diſtinguiſh it from a volatile alkaline 
le, Salt; but then Evaporation is a ready Expe- 
nd dient, whereby a dry Matter being - procured 
n'd from the Water, the fix*d Salt may be diſſolved, 
tel or taken up, by diſtill'd Water, from the reſt, 
band thus be render'd ſenſible, in its own form; 
f 2 at leaſt chis may be done after the other Salts, 
lu if there are any ſhall have been ſeparated from 
ap: it by repeated Cryſtallization for fix'd alka- 
eln line Salt, will not eaſily cryſtallize, or perhaps 
fen not at all, unleſs it, ſome way or other, . unites 
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66 The Experiments to be uſed. Part I. 
64. If earthy Alkalies, or alkaline Earths, 
be contain'd in a Mineral Water, theſe alſo are 
eaſily ſeparable from it, and render'd ſenſible, 
by Evaporation, and afterwards taking up the 
ſaline part of the dry Matter by diſtill'd Wa- 
ter fbr thus all the groſſer earthy Subſtance 
will be left behind. But how, different earthy 
Subſtance may be ſeparated from each other we 
ſhall preſently ſhew. For, we are not here con- 
cern'd with groſs or metallick Earths ; but thoſe 
of the finer, alkaline kind ; which in ſome de- 
gree approach to the nature of fix'd alkaline 
Salts; and may; therefore, in part remain per- 
manently mix*d or diſſolved in a Mineral Wa- 
ter, without hindring its tranſparency ; or even 
pas the Filtre, along with the ſaline Matter. 
or ſuch a kind of Earth is found to adhere, or 
unite, to fix'd, alkaline Salts, and may be ſe- 
parated from them by repeated Solutions, and 
Pils ens; ſome of this Earth, each time, re- 
maining in the Filtre. And ſo much for the 
general Head of Salts. ; 


IL-EARTHS. 


685. By Earths we here mean all thoſe more 
fix*d Parts of a Mineral Water, which remain 
behind after a perfect Elixation, or Separation, 
of the faline Matters, by means of boiling Wa- 

ter; whether theſe fix*d earthy Parts be calca- 
rious, metallick, ſandy, ſtony, marly, ochry, 

Kc. And tho” poſſibly all the Species of Earths, 
when reduced to a ſufficient degree of tenuity, 
or fineneſs of parts, may lodge in the Pores of 
Water, without hindring its tranſparency; yet 

thoſe that have, by a proper Analyſis, been found 

in Mineral Waters, ſeem chiefly reducible to 
three; viz. the calcarious, ſtony, and ochry : 
but if any others ſnou'd be contain'd in a Wa- 
OE ne OY | | ter, 
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ter, they, likewiſe, may be diſcover*d, ſepara- 
ted, and render'd ſenſible. For as Earths do 
not evaporate by Heat, eſpecially not by the 
Heat of boiling Water; whatever, of this kind, 
is naturally contain'd in a Water, will, after a 
total exhalation of the aqueous Parts, remain 


E among the dry Matter left at the bottom: which 
dry Matter being once or twice boiled in diſtil- 


led Water, and the Liquor each time filtred, all 


the more groſs terreſtrial Matter will thus re- 
main behind in the Filtre. So that if only one 


Species of Earth be contain'd in a Mineral Wa- 


ter, it is thus eaſily obtain'd, and made to ap- 


pear, in its natural form. 
66. But, if two, or more, Earths are ſuſpecte 
in a Water; let Care be taken, from the begin- 
ning of the Evaporation, to obſerve, whether 
any terreſtrial Particles concrete, or unite, into 
ſmall Grains, almoſt like Duſt, or fine Sand, 
upon the Surface of the Water; for theſe being 
carefully taken off, and dried, may prove a dif: 
ferent ſort of Earth, from that which falls to 
the bottom in the boiling ; as there thus ſeems 
to be a difference in their Specifick Gravity, or 
fineneſs of Parts. So, likewiſe, two different 
Earths may be obtain'd ſeparate, by permitting 


the Water to ſtand, for ſome conſiderable time, 
in a wide-mouth*d Glaſs, looſely cover'd to 
keep out the Duſt ; for thus an earthy Skin 


will often gather on the Surface, and an ochry 
Subſtance, or metallick Earth, fall to the Bot- 
tom, or line the inſide, of the Glaſs. .. 


67. Precipitation is another Method of ſepa- 


rating the earthy Contents of a Water; as, par- 


ticularly, by adding a fix d alkaline Salt there- 


to; which cauſes the earthy Matter to fall 


to the Bottom; ſo as that it may be ay 
| ſeparated by the Filtre ; 200 by being well waſh , 
a an 
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and dried, appear in its proper form 1; and thus 
be ſubmitted to a farther Examination, by means 
of Lotion in pure Water; and a proper degree 
of Fire; whereby its ſimple or compound na- 
ture, may be diſcover d. =. 
68. The diſtinguiſhing Properties of a cal- 
carious Earth are chiefly theſe; viz. (1) partly 


todiſſolve, without much difficulty in the Mouth; 


as if it approached the Nature of fix*d, alkaline 
Salts; (2) to make an Efferveſcence with Acids, 
and take off their acidity ; (3) to become highly 
ſharp, corroſive, or cauſtick, like Lime, by be- 


ing burn'd, or long detain'd in the Fire; and 
(4) not to melt, or vitrify, with a ſtrong Heat. 


67. Stony Earths, as found in Mineral Wa- 
ters, are known, (1) by their quick falling to 
the bottom of the Water, in boiling ; and being 
uſually the laſt that remain after a perfect waſh- 


ing, and ſeparation of the Salts, and other Earths, 


by repeated affuſions of fair Water. (2) By ap- 

pearing like true Sand; and melting into 

Glaſs, in a ſtrong Fire, with fix d Alkali. 
68. Ochry Earths are diſtinguiſhable (1) by 


their natural yellow, reddiſh, or red, Colour: 


(2) by growing redder after Calcination : (3) by 
their rough, ſtyptick, or aſtringent, Taſte : 


and (4) by their yielding ſome proportion of 


Iron, upon fuſion. 1 

69. In like manner, all other Earths, whether 
metallick, ſulphureous, or ſaline, as Ores, Se- 
mimetals, Marcaſites, Vitriols, &c. have their 


peculiar Properties; and may be diſcover'd or 


brought under the direct cognizance of the Sen- 


es, if lodged in a Mineral Water; eſpecially 
by means of Lotion, Elixation, and Fuſion, ei- 


ther alone, | or with the addition of proper 
s see Secf. III. 26. 6 
8 Fluxes, 
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' Fluxes, according. to the Rules of Metal- I 
lurgy '., | 
"EMIT III. SULPHURS. 


70. Several mineral Bodies go under the ge- 

neral denomination of Sulphurs; as Brimſtone, 

Orpiment, Petroleum, Bitumen, &c. but we are 

only concern'd with thoſe, at preſent, that may 

lie concealed, undiſtin n y to the Eye, in 

mineral Waters; z and ſuch are chiefly ſuppoſed 

to be Brimſtone, and Orpiment: But, as Orpi- 

ment is not allow'd to be found native in Eng- 

land, we need not here be ſollicitous about it, 

any farther than to rectify ſome Miſtakes which 

have crept abroad . to its diſadvantage, as if it 

were, what it is not, a poiſonous Mineral. The 

true, native Opiment, or Auripigmentum, is a 

yellow, ſulphureous, ſhining, or ſpangly, Mi- 

neral, (con iſti ing of little flakes, or ſcales, like by 

Talc) and comes to us from Greece, where it is | 

dug out of certain Mountains. It is a ver dif- 
ferent Thing from all the Species of Arſenic ; 3 
which are Artificial reparations of Cobalt, a 
poiſonous Mineral, found in Miſnia, where the 
ſeveral kinds of Arſenic are prepared. Orpi- 
ment being reduced to powder, and ſet in 776 
Fire, will flame, and emit a white, or yellowi 
Fume, yielding the odour of common Brim- 
ſtone ; and thus changing the ſurface of a po- 

ed Iron-Plate held in it, of a white, yellow, 

and reddiſh Colour:; 5 leaving a proportion of 
ſandy Earth behind. ae is uſed, by Painters as 

a a an making that called Sym- 
: 1 - is ſold common, at the 
ur the ſuſpicion of its being 
T Antimony, or Brim- 3 


* "$6 Chemical Led ng) e n ind 1 I. 


70 


Tbe E. xperiments to be 1 N "par l. 


ſtone; and ſome have uſed it medicinally, by 
the way of F umigation, and for venereal Ulcers ; 
and others internally, for the Aſthma, without 


finding it prejudicial. Upon the whole, Orpi- 


ment appears related to Antimony; z which 1s alſo 
a ſulphureous Mineral, that remains innocent ſo 
long as it is join'd with its Sulphur; but proves 
emetick, or deleterious, when ſeparated from it: 
and in, like manner, not to mention other cor. 
reſpondencies, does Orpiment. We have been 
the more particular in this account, becauſe ſome 
eminent Perſons, not diſtinguiſhing betwixt Or- 


piment, and Arſenic, have erroneouſly, imagined 


that poſſibly Mineral Waters might be poiſon. 
ous on account of their containing Orpiment᷑; 
and again to give the Characteriſticks of it, 


- whereby it may be known, and diſtinguiſh'd ; 


tho', as was before obſerved, it. is not found na- 
tive in England. But, if it were, and tho? a 

Mineral Water ſhou'd be impregnated with © 
(of which no Inſtance has hitherto appear'd) yet 
the ſame Experiments that ſerve to diſcover 
Brimſtone in a Mineral Water, may alſo ſerve 


to diſcover Orpiment. 


71; Sqme of the principal Charakteriſticks of 


Sulphur, or Brimſtone, are theſe ; viz. (1) It 
melts readily over a ſoft Fire,” and ſoon grows 
hard again 1 the Cold. (2) It is very inflam- 


mable; and burns with a livid, or blue, Flame; 


at the ſame time, diffuſing, from a very ſmall 


uantity, a copious, and peculiatly offenſive, ſuf- 


focating Va apour, or Fume. 5 Being thus 
burn'd under a 'Glaſs Bell, this Fume condenſes 
into a highly acid Liquor, called Oleum Sulphatis 


Campanam. (4) It is abſolutely neceſſary in 
the making of n as fulminating, and 
having its nature entirely eftroy'd by Nitre, in 
the 9 Gun readily 1 unites. in the 

Fi Ie | 
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Fire, with fix'd Alkali; and thus makes a 


duſky red, or liver-colour'd, Maſs 3 which 
being diffolved. i in Water, and precipitated, af- 


fords an extremely fetid Odour, like that of a 
| rotten Egg. (6) Being diſtill'd with Quick- 


lime, and Sal-Ammoniac, it affords a yellow, 
ſmoking, and highly fetid Spirit: fo, likewiſe, 


do thoſe two ſulphureous Minerals, Orpiment, 


and Antimony. 15 Its Solution in a Lixivium 

of fix'd Alkali, changes Silver black. (8) Be- 
ing melted, and mir d with Quick- -ſilver, the 
_— preſently turns to a black Maſs. (9) It 
diſſolves into a Balſom by being boiled with Oil. 
(10) It demetallizes | wo — red-hot there- 


to; and has other lyrprizing, Effects n Mee 


tals. 

T2, Theſe Properties of n may ſuffi⸗ 
ciently enable us to diſcover, whether it be con- 
tain'd in a Mineral Water: the Ways of doing 
which ſeem reducible to two; viz. (1) By Ad- 
ditions to the Water; and (2) By treating the 


dry Matter left after Evaporation. But we 


are to obſerve that 2 in an unmix'd 


ſtate, does not eaſily, « or At all, diſſolve 
in pure Water; nor in acid did Tie 


does in ſuch as are alkaline : whence it is chiefly 
to be expected in Mineral Waters of an alkaline 
nature. And here it may be eaſily diſcover'd by 
laying pieces of pure Silver in the Water to try if 
they will be diſcolourꝰd, or turn*d black therein; 


or — adding a Solution of Silver to the Water; 


to try if any blackneſs enſues. The Odour alſo, 
being like that of rotten Eggs, or a foul Gun; 


= 3 will uſually diſcover ſuch. a Mixture of 
Sulphur. But 2 


a more general, and fatisfa- 
ory Way, is to evaporate the Water, and ex- 


amine the dry Remainder, by laying part of 


it 0 a hot Iron, to F. if thus any ching melts 


eaſily, 


1quors ;; tho? it 
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eaſily, takes Fire, or burns blue, with the pe- 


culiar Odour of fired Brimſtone ; or if by burn- 
ing, under a Glaſs Bell, it will yield the Oleun 
Sulphuris. And laſtly, Jet Spirit of Vitriol, and 


Water, be added, in a ſufficient quantity, to a 


part of the dry Remainder ; whereby a Precipi- 


tation of the Sulphur, if there is any, will be made; 
which now falling, in the form of a Powder, to 


the bottom, may be collected ſeparate, ſublimed 


into Flowers, or melted, and thus reduced to 


a ſolid lewp of Brimſtone, like the common. 
IV. FUMES, or. 8 PIRIT S. 


73. By Fumes, or Spirits, we here mean, „n 
a general Senſe, thoſe fugitive, or volatile, Parts 
2 Mineral Water, which ſpontaneous fly off 


0 it in the open Air; or quit the Body of the 


Water with a leſs degree of Heat than ſerves to 


raiſe the mere aqueous parts thereof, i in | Vapour : 
or by common diſtillation.  - 


74. The Fames, or Spirits, of chis kind bah. | 


ing never hitherto been collected ſeparate, and 
examin'd, it cannot be expected that we ſhou'd 
here deſeribe their Properties, or Effects; but 
as there is ſufficient Evidence to ſhey that ſuch 
Spirits, or ſubtile, fugitive Matters, do lodge in 


certain Mineral Waters, more eſpecially in thoſe 
of the briſk, alkaline and cold ſort; and that 
they very readily deſert the Body of the Water, 


upon ſtanding open, or feeling a fmall degree 


of Heat; (thus leaving the Water more f 57 


leſs and/yapid) our beft Endeavours ſhou'd 


uſed ro mahifeſt, or render ſenfible, to Suan 


collect, and examine theſe Spirits, in order to 
determine their Natures, Properties, and Uſes. 


And the Ways of doing this ſeem 'reducible to 


the followinę — viz. (1) The Smell; (2) The 


vity 3 
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ay; (5) Expanſion; (6) tor he Exhauſted Re-  * 
1 WM ceiver of the Air- Pump ; (7) Diſtillation ; 
2 (8) Effects upon Drinking 600 Additions; and 
d ( 10) Direct Collection, wc Weightt©7 2 
2 75. (x) If a Mineral Water, when a Glaſs of 
. it is freſh taken up at the Well- Head, and ap- 
3 plied near the Noſtrils, ſhall prove to have a 
0 briſk, quick, or pungent, Odour; but loſes this 
d IM Odour, after ſtanding, for ſome time, in the 
0 open Air, or feeling a ſmall degree of Heat; it 
may be preſumed that ſuch a Water naturally 
contains what may be called a Spirit; at leaft it 
will hence be certain, that the Water, by 
ing open, or feeling a ſmall degree, loſes the 
Property which it had when freſh,' of ſtriking 
| the olfactory Nerves, in a particular manner, ſo 
as to cauſe a certain Sensation denominated by 
that particular Odour. 
76. (2) So, likewiſe, if a Mineral Water 
werd have a briſk pungent Taſte, when freſh 
| taken up, but loſe it ſoon after, by ſtanding in 
the open Air, or by being expoſed to a moderate 
warmth; this alſo wou'd afford a Preſumption 
| that the Water naturally contain'd a Spirit. 
| 57."(3) Again, if a Glaſs of the Ben depen 
freſh taken up, ſhou'd maniteſtly-ſparkle, and 
throw numerous Bubbles to its Surg; or when 
ſhook in a Glaſs cloſe "ſto 15 at che Mouth, 
and then immediatel open d „ſhou'd ar 
diſplode, or throw os e Miſt, or Vapour, 
and appear to bubble, or ſuſtain a ſtrong inter- 
nal Conflict, or commotion in its minute Parts; 
but not do the ſame, or in a much leſs degree, 
after ſtanding in the open Air; it wou'd hence, at 
| leaſt be probable, that the Water naturally con- 
tain d a Spirit, or ſubtile, active Part, which 
readily quits the less active, and flies off 1 ing the 
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78. (4) If the Specifick Gravity of a Water 
be taken in the Well, or immediately after it i 
brought up in a proper Glaſs for the purpoſe; 
and if upon repeating the Experiment ſome time 
after the Water has ſtood expoſed to the open 
Air, in the ſame Glaſs, it ſhou'd now prove to 
have a conſiderably B Specifick Gravity 


fers them to come cloſer together after it has de- 


79. (5) If thin Glaſs Vials, or common Blad- 
ders, fill'd, or half fill'd, with a Mineral Wa- 
ter, and well ſecured at the Orifices; be brought 
before the Fire, or ſet in a dry hot Copper; and 
if other with the ſame Water (after having ſtood 
in the open Air) the like Glaſſes, and Rladdersbe 
alſo fill'd, or half fill'd, and fecured, in the ſame 
manner; and the Bladders containing the firſt Wa. 


ter ſhou'd diſtend, or burſt, ſooner than thoſe 


containing the fecond ; or if the Vials containing 
the former, ſhou'd. break ſooner, (with. the ſame 
degree of Heat) than thoſe. containing the latter; 
this wou'd  ſhew that the firſt, Water held ſome- 
thing more elaſtick, ſpirituous, or expanfiye 
than the other. The Experiment with the Glaſs 
Vials might be made by ſetting them in a. Cop: 
r of: Water; with their Necks coming cut 
Holes made in the Cover; ſo as to prevent any 
danger frqm their burſting : for thus the Heat 
wou'd be applied equally, and might be exadtly 
meaſured. by a Thermometer, made with Oil, 
or Quickſilver : tho there may be ſame diffi: 
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culty in procuring Vials, or Bladders, of the 


fame degree of ſtrength ; but then it may be tried 
whether the Mineral Water freſn taken up, will 
not break a Glaſs which cou'd not be broke by 
a parcel of the ſame Water which had ſtood open 
for Wine tine nme a 
$0. (6) If a Glaſs of the Water, freſh taken 
up, be ſet under the Receiver of an Air- Pump; 


along with another ſimilar and equal Glaſs of 
the ſame Water after it had ſtood expoſed to the 


open Air, or a moderate Heat; and if when 
the Air is drawn out of the Receiver, the for- 
mer ſhou'd ſparkle more, or throw up a much 
greater number of Bubbles than the latter; it 
wou'd herice appear that the former containꝰd 
more Air, or more of an exploſive Subſtance, 
or Spirit, than the latter. 0 12452 


81. (7) If a Mineral Water be, at the Well- 
Head, directly put into a clean Glaſs Retort, 
and a Receiver be immediately luted on, with a 
piece of wet Bladder, tied tight with a wax*d 
Thread; and now the Retort be directly placed 
in a Balneum Mariæ, or proper diſtilling Fur- 


nace; if any thing like Air, or Wind, -ſhall 


appear to puff thro". the Ladung or cover'd 
Joint, at the very beginning of the Operation, 
or as ſoon as the Retort grows moderately warm; 


or if either the Retort, or Receiver, ſhou'd burſt, 


without any manifeſt external violence, or im- 
| prudent management of the Fire; +this wou'd 


ſhew that an exploſive Vapour, - or Spirit, 
thus came from the Water. And if the ſame 
Effect did not follow upon the like Diſtillation 


| of a parcel of the ſame Water, that had been 
heated before, or expoſed to the open Air; the 


I; 


nn Concluſion wou'd be conſiderably veri- 
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82. (8) If a Mineral Water, when drank 
freſh; at the Well- Head; ſhou'd have a kind 
of intoxicating Effect, or give a conſiderable de. 


gree of Alacrity, or occaſion the Head- ache, 


Drowſineſs, &c. but have no ſuch Effects, when 
drank in the ſame quantity, by the fame Perſon, 
after having been warm'd, or after having ſtood, 
for ſometime open; thisalſo may ſhew that th, 
Water, when freſh, naturally contains a Spirit. 
83. (9) If a Glaſs of any Mineral Water, 
freſh taken up at the Well-Head, being mix d 


Vith a light Acid, or particularly with Rheniſ 
Wine, and Sugar, ſhou'd make a ſtrong Ebul. 


lition, with a large white Froath, or Foam, and 
diſcharge a viſible Miſt, or Vapour, to a conſi 
derable height; and during this Conflict taſte 
extremely keen, briſk, or pungent; but do thy 
in a much leſs degree, upon the ſame Exper. 
ment, after having ſtood, for ſome time, open 


to the Air; it will hence alſo appear that the 


Water naturally contains a light, ſubtile, active 
Matter, or Spirit, which it loſes by ſtandingin 
the Air. So, again, if a Mineral Water ſhou'd 
when freſh, or perfect, change its Colour te- 


markably upon the addition of the freſh Powder 


of Galls; and turn with it either purple, duſkj 


or inky ; but not do this at all, after the Water 


has been taken up, and ſuffer'd to Rand in the 


1 Air, for a few hours; it wou'd hence alſo fol 


low, that the Water naturally contains a Spirit 
in our ſenſe of the word ; and that this Spirit, 1s, 
at leaft' in part, an actual volatile Iron, or vo- 
latile Vitriol of Iron; as no other Thing is found 


4 ? ©, to E 


o 
wet; 84: (io) We came, in the laſt 4 


itſelf eſteem'd concluſive ; but join'd with all, 
or ſome of the foregoing, will amount 2 
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ical Demonſtration. The Experiment is this. 
Take a Vial,_ a Bolt-head with a proper neck, 
or 4 COMMON — — Bottle; and nearly fill it 
with a Mineral Water, at the Well- Head; have 
in readineſs a fine, limber Bladder, well rubbed 


and made thoroughly ſupple, or pl table, by oil- 
ne it betwixt 
the Hands, with Care to ſqueeze all the Air 


ing it on the outſide, and rubb 


out, in which ſtare it ſnou'd be carefully weigh- 
ed, in an exact pair of Scales; immediately tie 
the neck part of this Bladder over the mouth of 
the Glaſs, with a waxed Thread, as tight as 

poſſible; then remove the Glaſs to a proper Fur- 

nace, or gentle Heat of Sand, or Water; where, 

if upon ſtanding a while to grow warm, the 
Bladder appears diftended, as if it were blown 
up; ſqueeze the neck part of it, to gain a Va- 
cuity, and there again carefully paſs a wax'd 
Thread, (which alſo ſhou'd be weigh'd before- 
hand, or along with the Bladder; ) and now ta- 
king off the Feit Ligature, the. Bladder may 
be removed, and weigh'd again, to ſee what 
additional weight it has gain'd by the Matter, 
or Spirit, wherewith it is diſtended ;' allowing 
(if weigh'd in the Air, and not in Yacuo) for the 
difference of ſpecifick Gravity betwixt the Blad- 
der flaccid and diſtended, or ſo full blown, and 


empty: And if any abſolute weightbegain'd, this 


is the weight of the Spirit contain*d inthe quan- 
tity of Water made uſe of; provided the Ex- 
periment was perfect. And thus the Spirit of a 
Mineral Water may, perhaps, not only be made 
ſenſible, as Air in a blown Bladder, to the Eye, 
the Touch, &c. but alſo, be ſubmitted to a va- 


riety of other Experiments; in order to diſco- 
ver its Nature, Properties and Uſes. And here 


it ſhould be particularly examin'd whether the 
Spirit be a ſimple, or a compound; if a com- 


pound, 


* 
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2 it may be reſolved; how imitate; 


ow. introduced artificially, into Water; how it 
is naturally made, or whence it proceeds, &c. 


85. We have now, in our manner, gone thro 


the four general Claſſes, under which the princi. 
pal Contents, or Ingredients, . of Mineral Wa. 


ters, ſeem to be reducible ; viz. Salts, Earth, 


Sulphurs and Spirits; for the mere aqueous Part, 
which is the Vehicle, or Menſtruum, of the 


whole, we have here no particular Regard to; 


as being not, ſtrictly, an Ingredient in Mineri| 
Waters; but a kind of general Inſtrument, or 
Agent; whoſe Properties, Office, and Uſe be. 
longs to another Enquiry! . 9 
6. But it will recur, to the Imagination, 


that there may ſtill, poſſibly, be Salts, Earths, 


Sulphurs, Fumes, Spirits, or many other Thing, 
of an unknown Nature; that, either in a ſmal. 
ler, or larger, proportion, entring the natur 
Compoſition, or Mixture, of Mineral Waters; 
and ſuch, as no Experiments, hitherto diviſed, 
can any way, diſcover, or render ſenſible. This 
Objection indeed, is readily ſuggeſted by the Ima- 
gination; but how far the Reaſon approves of 
it, remains to be conſider d. 

87. No one tolerably acquainted with the 


preſent State of Chemiſtry, and Natural Phi- 


loſophy, will pretend that either of them is ar- 
rived near to Perfection; or that the Ways of 


making a. true and proper Analyſis of all natu- 


ral and artificial Bodies are hitherto known, 


On the other hand, it muſt be allow'd that many 
uſeful Separations, Compoſitions, and Recom- 
Poſitions of Bodies have already been made; 
and thatmany more might ſtill be made, if Na- 


tural Philoſophy, and Chemiſtry, were farther 
see Chemical Lectures. Lect. v. 
: improved, 


* 


of 
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improved. But, with 55 to Mineral Wa- 
ters; when the Affair is fully examinꝰd; it ſnou'd 
ſeem that the Means of Diſcovering their Con- 
tents, Virtues, and Uſes, are already in the 
Hands of Man; and that nothing more is want- 
ing to compleat the Work, than a prudent, ſci- 
entifical, and guarded Manner of uſing theſe 


Means; or to ſpeak plainly, the principal Thing 


required is the Art of Induction. For, even 


the preſent, common, and very imperfect Che- 


miſtry 7 we us with numerous Experiments, 
and ſure Ways of diſcovering the Contents of 


Liquors; and bringing them under the direct 


Cognizance of the Senſes; and a higher, or 


| mere philoſophical, Chemiſtry, as now practiſed 


by many ſkilful Philoſophers, will here pene- 
trate farther : So that, if Chemiſtry ſhou'd con- 
tinue to improve, ſcarce any Analyſis of this 
kind, wou*d, at length, prove too hard for it. 
88. But, to come cloſer to the preſent Ob- 
jection; What are thoſe Things, Rageſted by 
the Imagination, to be contain'd in Mineral 
Waters, which no Experiments, hitherto known, 
can diſcover? Let us conſider whether theſe 
Things are not Creatures of the Imagination; 
for ſo they muſt be allow'd, by Men, to be, if 
they are not diſcoverable by Senſe, Experiment, 


or Reaſon. But if at preſent diſcoverable by 


Senſe, or Experiment, the Objection vaniſhes 
as depending upon a Suppoſition that they are 
not thus diſcoverable, at preſent. The Strength 
of the Objection, therefore, ſeems to be this; 
that the Imagination, by caſting about, ſuggeſts 
to the Reaſon, that there are many Compound, 
or Mix'd, Bodies, which cannot, by any Expe- 
riments hitherto known, be reſolved into their 
Conſtituent Parts; ſo as fairly to exhibit theſe 
Parts, in their ſimpleſt ſtate, ſeparated mom 
1 eie 
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| The Experiment to be uſed; 


ſea Pan! 
each other, and. unalter'd in their Properties; 
but that either, ſome will be ſo changed, or fly 
off, in the Operation; as not, by a re-union, tg 
exhibit the ſame Subject again: Or, with re. 
gard to Mineral Waters, that theſe may naty. 
rally contain various Parts ſo ſubtile, ſo inti. 
mately united, or of a nature ſo utterly unknown, 
as not to be reached by any Artillery of Che. 
mical Experiments; and yet that theſe Water, 
may manifeſt particular Virtues, or perhaps hay: 
_ pernicious Effects, in the Body; on account of 
ſome latent Properties in them, which no dead, 
languid, or incompetent Trials, made out of 
the Body, are ſubtile, or exquiſite enough to 
diſcover. 5 1 
89. We have endeavour'd to obviate this 
Objection in the Courſe of our Procedure; but 
to clear it up, more expreſly, and anſwer it fully, 
with particular Inſtances, and Examples, i 
uwou'd lead us too far from our purpoſe ; and 
engage us deeper in Chemiſtry, than is, at pre. 
ſent, neceſſary. Thoſe, therefore, who requir 
more Satisfaction, in this Point, than they. can 
derive from the preſent Enquiry, (tho? we hope 
that will be ſufficient) may pleaſe to conſult the 
Chemical Lectures, already, more than once, re- 
ferr*d to; particularly thoſe which treat of Wa 
ter, and of Synthetical, and Analytical Chemi- 
ſtry. We ſhall, however, here add, as a Sup- 
plement to the Way, already laid down, for 
diſcovering the Contents of Mineral Waters, 
the general Method of making an Analyſis 
thereof; whereby whatever known, or unknown, 
| Subſtances, eſpecially thoſe of a fix'd Nature, 
contain'd in a Water, may be render'd ſenſible, 
or brought to their true form and appearance; 
ſo as to be farther examin'd, or have their re- 
1 Natures and particular Properties diſ- 
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thral Analyſis of the Water, or to ſee what 


Changes it will ſpontaneonſly undergo, or what 
Parts, or Matters, it will — into, by 
ſtanding in open, and cloſe, Glaſſes: Thus, 
low, cylindrical, open Glaſſes; being filPd with 
the Water at the Well, let them be directly ex- 
amin*d by the Eye, the Smell, and the Taſte F 
and again aftet fandin ng for an hour, two hours; 
four hours; a day, or ſeveral days; to diſcover 
the ſenũble Alterations occaſionꝰd by this ſtand- 
ing, as compared with more of the Water, freſh 
taken up ; and particularly,to find whether any 
viſible ſeparation of parts enſues: and if a Scum 
appears on the top, or a Sediment at the — 
tom, let them be carefully collected, and p 

ſerved, for farther — 3 1 80 
keep a Diary, or Regiſter, of all the Phænome- 


na, and the whole Procedure. And let the like 


Experiment, or Obſervation, be made in Glaſſes 
exactly cloſed, to diſcover the C which 


the Water will thus undergo, in its ſenſible Pro- 


perties, and the Matters it thus ſeparates, or. 
throws off to the Ps ſides, or bottom of che 
Glaſſes. 

2. Let the Experiment; in ſeine of the open; 
cylindrical, Glaſſes, be proſecuted, by keeping 
them in a warm 22 till the aqueous part is 


totally exhaled, and _ a dry Subſtance left 
behind; which being re 

red with the dry Subſtance, gain'd from the 
fame Wa ter, 727 W over re” Fire; 


erved, may be compa- 


; 39 in 
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3. Let the next N be to make an ex- 
act Chemical Analyſis of the Water; and to 


compare it with the former. In order to this, 
let a certain quantity of the Water; ſuppoſe five 
or ſix pounds, Froy; be, at the Well-Head, 3 
put into a Glas NRetort, with a wide Neck, and 


a clean Glaſs Receiver be immediately luted on, 
in an exact manner; let the Retort now be di- 
rectly placed in a proper Furnace; and work'd 
with a very moderate Heat, ſo as barely to 


make the Water ſimmer; and proceed, with 


this degree of Heat, till all the aqueous part is 
come” over; and only a dry Subſtance left at 


_ the bottom of the Retort: then, letting the Veſ- 


ſels cool, take away the Receiver, carefully 
weigh the aqueous Liquor, and keep it apart in 


a clean well-ſtopp*d Glaſs, And, laſtly, ſepa- 
rate the dry Matter, from the Bottom of the 
Retort; weigh it, whilſt thoroughly dry; and 


put this alſo into a clean, dey; Ghaks, to th kept 


well ftopp'd.. . 
4. At the ems of ebene, ag 


ſoon as the Retort grows warm, let Care be 


taken to obſerve whether any volatile, or ex- 


ploſive, Vapour comes out at the Joint, where 


the Luting was applied; for if there does, this 
ſmevs that there is a Spirit, or light ſubtile, 


Matter, ſeparable from the Water; the? not ca- 
pable of being thus collected: whence we are 
ad moniſhed to uſe another Method, in order to 
render it ſtill more ſenſible, and ſubject it to 
particular Experiments; according to the Di- 
rections of the preceding Section. 


5. The aqueous Part, obtain'd by the Diſtil⸗ 


lation, may be — with Various Addi- 
| tions, 
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in order to ſhew whether there be any remarka- 
ble difference pere che es ay Subſtances 
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Sect. v. Mineral Waters: © 
tions, or by applying it various Ways, in order 
to diſcover, if, in any reſpect, it differs from 
pure, diſtill'd, common Water; or Whether it 
* impregnated with any ſaline, or mineral Par- 
ticles, like thoſe found, by the ſame Trials, in 
the natural Mineral Water. Thus, as was for- 
merly obſerv'd, if it contains any Sea-Salt, it 
will be apt to turf white with a Solution of Sil- 
ver; if any Vitriol of Iron, it will turn black 
with powder'd Galls; or if any Sulphur, united 
to an alkaline Salt, it will turn black, in time, with 
almoſt any metallick Solution. And thus its 
difference from common Water, or the mineral 
Water, that afforded it, may be aſſign'd by a 
proper variety of Experimente. 

6. Let part of the dry Matter, left behind 
upon the Diſtillation, be put to, or gently boil- 
ed with, five or ſix times its own Weight of 
the pureſt diſtill'd common Water, thus freed, 
and before-hand proved, by particular Experi- 
ments, to be freed from any ſenſible known 
mineral Particles; for by this means all the ſa- 
line part of the Matter will be taken up, by 
the pure Water, in the form of a Solution; 
which being filtred, evaporated to a proper 
Height, and fer to cryſtallize, will thus give 
out its Salt, in the figure, or form, peculiar to 
itſelf. And tho? ſeveral Salts ſhould be lodged 
in the ſame Solution, they may all, by repeated 
Evaporations, and Cryſtallizations, be obtained 
ſeparate, (according to what has, more than 
once, been obſerved before) and examin'd, to 
try whether they are of a known, or unknown, 
kind: And tho* the kind of any Matter thus 
procured; arora Les to be utterly unknown; 
yet certain chemical, and philoſophical, Expe- 
riments, might be contrived to diſcover its Pro- 

perties, and, Uſes.z according to the common 

. yet "wu 2 Rules 
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Rules of Chemiſtry, and Experimental Philo- 
ſophy. Thus, for Example, it is eaſy to de- 
termine whether any Salt, thus obtain'd, be 
of an acid; or. alkaline Nature; by knowing 
the Properties of each kind, as they are above 
laid down“; for acid Salts turn red with Syrup 
of Violets, and become neutral with Alka- 
lies, &c. And Alkaline Salts turn green with 
the ſame Syrup; become neutral with Acids; 
cauſe Sal- Ammoniac to emit a volatile, uri- 
nous, Vapour; turn a Solution of ſublimate 
Air the | wk 

7. But the Difficulty may ſeem greater to de- 


termine the neutral Species of Salts. And here 


we learn, from natural Hiſtory, and Chemi- 
ſtry, chat the neutral Salts diſſolved, or waſhed 
out of the Bowels of the Earth, by Water, are 


chiefly Sea- Salt, and ſuch as conſiſt of a ſulphu- 
reous, or vitriolick Acid, (that is, an Acid like 


the Acid of Brimſtone, or Vitriol) and a Salt, 
or Earth, of an alkaline Nature. But Sea-Salt 
is eaſily diſcover'd by its Taſte, cubical Figure 
in Cryſtallization ; and the particular, white 


- Vapour, which it largely affords upon mixing 


with Oil of Vitriol ; The other kind of neutral 
Salts may be diſtinguiſh'd from all others by 
the Property they have of producing, or rege- 
nerating Sulphur, upon being mix*d, and melt- 
ed with Saltof Tartar, and powder'd Charcoal. 
Thus, for inſtance, if two ounces of ſuch a Salt 
be mix*d with an ounce of Salt of Tartar, and 
an ounce of powder*d Charcoal; and the Mix- 


ture be melted in a Crucible, there will thus be 
produced a reddiſh colour'd Maſs, of a ſulphu- 
reous, alkaline Taſte, that gives a high yellow, 


or golden, Tincture to rectified Spirit of Wine; 


which Tincture will diſcolour Silver, or turn it 


1 
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black; 
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ect. v. Mineral Waters. 
black and being precipitated py an Acid, af. 


fords a true Lac Sulphuris, that may be ſubli- 


med, and melted into Brimſtone, like the com- 


mon. 


8. What remains behind after a perfect Elixa- 
tion, or total Diſſolution, of the, ſaline Mat- 
ter, by means of boiling Water, comes under 
the general Name of Earth; which by repeat- 


ed Waſhings, in pure diſtill'd Water, and each 
time pouring off the Water, may happen to be 


ſeparable into terreſtrial Matters of different 
kinds; according to their different Natures, or 


ſpecifick Gravities; as for Example, into Bo- 
lar Earth, or Oker, calcarious Earth, and Sand, 
or other Species of Earths: which if thus ſepa- 
rable, may be examin'd by particular Additi- 
ons; * the Fire, in order to determine their 
1 2 d natures; as whether they are vi- 
2 or convertible into Glaſs, by a ſtrong 
Fire of Fuſion 3 or whether they will calcine, 


and turn into a kind of Lime; or whether 


they will yield any known, or unknown, me- 
tallick Subſtance, or Regulus. But if the ter- 
reſtrial Matter be not thus ſeparable by waſh- 
ing; let the whole be examin'd, in the Fire, 
to try if it will here ſeparate into parts of dif- 
ferent kinds; as it may, if a compound, into 
a calcarious, a metallick, and a glaſſy part; 
being either aſſay d alone, or with the Aſſiſtance 
of Borax, Glaſs of Lead, or other ſuitable 
Fluxes. And if the metallick portion ſhould 
be ſmall, ſo as not to be collected ſeparate, let 
it be fuſed with the powder of pure cryſtalline 
Glaſs ; to ſee if it will thus tinge the Glaſs of 
any particular colour; whereby a- Conjecture 
may be formed of the Species of the Metal it 
contain?d ; as whether Iron, Capper, Silver, &c. 
which, reduced to a Calx, are found to give 
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: And after this manner . Apprchen that 
a 1 exact, and inſtructive Analyſis may 
be made, and an uſeful, if not ſatisfactory, 
Account given of the Contents, and Virtuss, 
of any Mineral Water ; without entring . 
more minute and circumſtantial. Enquiry; 
directed by the Heads laid down in our Leon 
Section. And as we are not yet ſufficiently pre- 
pared to give ſatisfactory ng full Anſwers to 
all. the Queſtions there propoſed, with reſpect 
to the Scarborough Waters; we ſhall, for the 
— content ourſelves with giving the Ana- 
lyſis of theſe Waters, according to the Method 
of the preſent Section; 8 to a future 
Enquiry 8 we 1 have e co offer up 
on the Subject. 
10. It is but Ah at the 3 Pa thi 
firſt Part of our Undertaking: that we -aſk 
Pardon of the Reader, cutis may be much 
better acquainted than ourſelves, wich the Ways 
of examining Mineral Waters,) for having 
dwelt ſo long upon the Method of doing it; 
and inculcated ſome Particulars ſeveral times 
over: But, to ſay the Truth, as the Treaties 
which we have ah upon this Subject, appear 
to ns far from laying the juſt Foundations of 
the Thing, or from obſerving a proper Form 
of Indus nz and as many have objected to 
the Thing itſelf; on a Suppoſition of its being 
Precarious, and uncertain; we found ourſelves 
in ſome meaſure obliged, for the ſake of the 
Many, to treſpaſs upon the Patience of a Few; 
and endeavour, even by ſome degree of Repe- 
tition, to ſet this Natter in a r Light, that 
every one might be able to exerciſe a tree Judg- 
ment upon it. And in this reſpect, it is to be 
feared we have rather fallen ſhort, PART 
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Steel, or Chalybeate, Well. 
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| . ERE are r principal Wells of 
__ Mineral Water at Scat h; which, 
ye within a Few Yards of each other, have 
yet ſome remarkable Differences: and that far- 


theſt from the Town being the more purgative, 
and that neareſt the Town the more chalybeate; 


the former may, for Giſtinction ſake, be called 


the Purgin „or Cathartick, and che tes as 


2. Theſe Wells lie under « ack e Cl if | 
the Sands,, to the South · Weſt of che Church, 
and about a Mile diſtant from it. They are ſo 


near the Sea, as uſually to be cover'd by it at 
Spring- Tides: but at Ur Times, there is a 


commodious Paſſage to them, along che Sands, 
which as the Tide goes denn, N be- 


"FT and fim MS 
e Waters, apperen rei dy, rrickle ints 


hk Wells, which are StonesBaſons, by ſeve- 


ral Veins running from the Bottom of the ad- 
jacent Cliff; which chiefly confifts of common 
Clay, Stone, Earth, and Gravel, a-top; but 
of ron-ftone, Rin- Ame Lime-ſtone, and 


* compound Petrefactions, below. 
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An Attempt 10 analyſe Part II. 
4. The Water of each Well appears to be 
clears. or pellncid ; like common Vater; both 


in the ell, - and when taken up 1n a clean 
Glaſs"; tho? not ſo perfectly bright, and ery- 


ſtalline, as the purer kinds of Rock- Water. 
And there are viſible Marks of a yellow, or 
ochry, Subſtance depoſited. by each Water, on 
the ſides of the Waſ e- Pi * the adj Jacent 


T_ of the Well, ex do the open Air. 
The Eye perceives no difference betwixt 
15 Water of the Purgative, and that of the 
Chalybeate, Well ; but to the Taſte there is a 
manifeſt difference, chiefly in two reſpects ; for 
the Purgative Water, - eſpecially when. ſtrong, 
taſtes. diſtinguiſhably | — * which the 


Chalybeate Water does not uſually. do: And 


again, the Chalybeate Water taſtes more briſk, 


quick, or pungent, than the Purgatiye, at the 


Well-Head. 


6. They both have chat T alle dengwinated 
brackiſh, ferruginous, or irony ; called by ; 


ſome alſo the Taſte of the Mineral; and this, 


as diſtinguiſned from their brite, quick, or pi 
rituous Taſte. 


7. When taſted deliberatcly, and (if the E ; 


preſſion be allowable) with — degree of Skill, 
this quick, or ſpirituous Taſte, is not found to 


be any kind of tartneſs, acidity, or ſourneſs; 


but a certain pungent briſkneſs; ſomewhat like 


that of ſound, and ripe Malt-L.iquors; or what 
exactly reſembles the Thing, the Taſte of Wa- 
ter firſt made ſharp, or tart, with Spirit of Vi- 


triol; and this Sharpneſs afterwards taken off 
by the addition of Salt of Tartar; the Mix- 


— being taſted whilſt the Conflict, or Ebulli- 


tion, (here made bal che Ag and | Alkali) con- 
tinues. r 


C $ 


8. Th 
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. V. the Scarborough 


$. The Smell of both — Rel en 
is, to a quick Noſe, manifeſtly-briſk, or 
oh and alſo ferruginous;: or! irony ; 
Jad is, in common 4 4 they ſmell of the 
Mineral; but more ſtrongly ſo, after having 
been briſkly ſhook in a Vial, with the Orifice 
cloſe ſtopped, chen ſadden|! y opened, Pundler: the 
Noſtrils. lg DECKER B03 1 7 36 onM (465 9 $4477 3 
9. When pourgd? out of one Glaſt ind ano. 
ther, or ſhook in the Glaſs where with they were 
taken up, they generate numerous Bubbles; and 
if ſhook, for. a while, in a cloſe pd Vial, 
and the Vial be ſuddenly open'd before the Com- 
motion ceaſes, they diſplode a kind of Vapour, 
with an audible Noiſe, -and a perceptibleForce, 
ſomewhat like what is found e — 
pony - ripe Malt-Liquor. 15940 9/5 14 | 
int of Coldneſs, they appear not 
to iger rom each other; or from common 
Water, defended in the ſame manner, e 
de Syn, and the open Air: 

11. The ſpecifick Gravity of both Waters, 
taken at the Well-Head, is variable; not only 
with reſpect to each other, but alſo with reſpect 
to common Water. At ſometimes,” when care» 
fully examin'd, with the ſame Hydroſtatical 
Balance, their ſpecifick Gravities are nearly 
equal; but at others; different: tho both are 
uſually ſomewhat heavier than common Water; 
but more particularly that of the Purging Well. 

12. Both Waters, if ſet freſh-underthe Glaſs 
Receiver of the Air-Pump, "diſcharge: nume 
rous Bubbles, when the Air is extracted; but 
the Purging Water thus appears to afford more, 
and larger Bubbles, than the Chalybeate, and 
to dart them up with a greater Velocity; tho? 
neither of them, by ſtanding, for ſeveral Mi- 
nutes, in ' # "ewe, Wu mc their an 
3 9 
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by a healthy 


2 dark red, or purple, 
1 — —.— Galls 5 tho Uhe1Chalybrate does this 


the Chaiybe Water drinks very agre 


3 with Rheniſh and Sagar 3 bas de Purging Ws 
der leſs. 
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1g. Being dunn Selh, at he Well Bead 
— of an ordinary Conſtitu- 
quantity of four or fo half-Pints, 


in the 


tion, 
in the-ſpace of an Hour, che Purging Water! 
found to operate quick, and give about 


TWO,.or 
three eaſy Motions ; at the ſame time, not ſink. 


ing but, remarkably, raiſing the ; "4 or 
cauſing a of ——— And this the 
Chalybeaze Water ſeems c de ſtill more; tho 
it piirgtsdeſs, and goes off chiefly. by Urine. 
14. Both Waters, wagons yp eſently ſtrikt 
Green Tea, or 


— gory <aleritys and 2 A higher derer, 
er They both make: 4 fingll Ebullition with 


the Acidity thereof, 


Thus, far Example, — the Purgiog 
Water will entirely take off che Acidity of a 
full drop of Well reftivied Oil of Vicrigl, And 


if Sugar be added to theſe Waters, at the ſame 


time that an Acid is, and the Mixture be ſtit- 
red _— it immediately creams, or floy- 
ers, kles, or riſes in a fonm; and thus 


16. They both turn Syrup: of V ioletsgreen 


and let fall a copious white Earth, upon abe 
addition of Oleum Tartari per deliquium 


jw 7. Yee up — by — boil- 

and thus -make-an agreeable kind 

* Whey; having nearly che — diuretick 
and purgative V irtues as the Waters. 

-— "68, They do not lather, but curdle ; wich 

Soap; 25 ſerve very well in Brewing, 7 

Ma t5 
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ir. Malt; „ makin g the Liquor ſomewhat. Purgative 3 
#9 and they wil. in ſome conſiderable degree, fap- 
d, ply the want of Yeaſt, in Bakings "Dr the emg- 
u: king of Bread. nf 


ts 19. They are und to differ conſid 
with the Seaſons! of the Year, both! in gefpact of 
or Ml taſte, and medieinal Virtues ; according as they 
k. ae weaken'd by Rams; : child bi Feglky bet 
or upon by the Sun, fr. 
he 20. When tuffer'd-to. and; ivanopenGlab, 
„bor ſame hours; or days, in the open Atr, they + 
I loſe of their tramſparency, and — or ſpiri-„ 
e tous, Taſte; as alſo their faculty: ef ſtriking 
or W purple with Galls ; a groſs carthy Subſtance gra- 
s dually falling to the bottom; and a lighter gra- 
e, cdually appearing; in the form-of-4:pellicle, or Y 
icy Skin, on the top; like whit we gd, en 
_— new: made Lime- water. 
If ſuffer'd to ſtand thus, well defended 
fam duſt, or other foreign ad mixtures, till the 
aqueous Part is totally exhaled, many Grains, 
or ſmall Shoots, of ** ſaline Subſtance, will 
appear intermix'd 3 a mare: Sroſs, cantay 
Matter. 
2. On ahefnGde of the Glaſs Bortles, We 
have long ſerved to carry theſe Waters from 
the Wells, is found an ochry Scurf, or ferrugi- 
nous Subſtance, thus depoſited by che Woatary ar 
1 ſeparated — 2 e 
Sometimes alſo, by long ſtanding in the 
Dort tho' well — by common Corks, 
theſe Waters have been found to putrefy, and 
gro extremely fetid: and this the ſooner if the g 
Bottles were not new, or thoroughly cleanſed 
from all remains of any fermented Liquors they 
might have before connin'd.” But in Time, this 
Putrefaction finiſhes its Courſe, and the Viager 
becomes ſweet again. | 
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24. The 
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an An "AL emnpt toutalyſe \ eq 
7 2 Intimations afforded by the pre 
Obſervations,” ſeem, with regard to the 

— "Enquiry, to be chiefly theſe; vis. 
* ) That the Waters of the two Wells have a 
conſiderable affinity with each other; both in 


reſpect of their Origin, ſenſible Qualities, Con- 
tents and Virtues; ſo far as theſe have been hi. 
therto conſider'd : the principal medicinal Dif. 


rences appearing to conſiſt in this, rhat the 
Chalybeate Water is more ſpirituous, leſs Purga- 
tive, and more diuretick N the other. 
23. (2) That, poſſibly, both Waters are ori. 
ginally no more than common Wawr impregna- 


ted with different proportions of certain mineral 


Matters capable of diſſolving, or lodging, in 


the Pores thereof; as being taken up, or im- 


bibed, by the Water, in its 5 Paſſage aver parti- 
cular Beds of Minerals, till it afrives at the 
_ 244513 

| (30 That theſt — natural Com- 


pound = (1) Aire, (2) a mineral Spirit, or vo- 


ile Iron, (3) common Water, 4) Salts) 


(5) Okers, and (6) Earth*. 


27. (4) That this Compound is ſubject to 


great alterations, and liable to have its nature 
and texture alter*d, by various accidents z or 


even by long ſtanding, or admiſſion of the com- 


mon, external Air-r. 


28. (3) That theſe 9 of a Saane 


able alkaline, evacuating, fermentative, and 
Putrefactive, nature * | 


29. This Information, War in Scar... but 


fender, and 1 eee verified, is yet af 


See above, 8 123. | b Seeg 12. PS See $ % 12. 
be See 9 5, 6, 7,8, 9, 12, 13. 14 8e, 4, 20, 21, 

f See F 21. See 5 4, 227 u Sees 16, 20, 21. 
See 5 11, 19, 20," 21, 23. * _—_ _ 15, 16, 13, 18, 
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Se. V. the Scarborough Spazw-Waters, 93 
conſiderable uſe; as it affords ſome knowledge 
de Jof the ſubject, and directs a farther Enquiry 
into it; by means of a more exquiſite Analyſis, 
capable of ſeparating the Principles of the Wa- 
ters, and exhibiting them in their proper forms, 
. bo as to ſhew in what Parts, or Ingredients, - the 
. 1 and Virtues of theſe Waters 
nde. m 011 ert 
4 30. And as an exact chemical Analyſis of the 
. Waters is the Thing here principally intended; 
tit was neceſſary that we ſhou'd be previouſl 
. acquainted with the natural Properties, and Ef- 
. fects, of the Subject: otherwiſe we ſnould want 
Foundation whereon to proceed; and not be 
enabled to know what Changes are wrought by 
cour future Treatment; what Parts, or Princi- 
. ples, we are to expect, and endeavour to ſepa- 
» ate; and how to know, and prove, when we 
have obtain'd them. Accordingly, it is a fun- 
” damental Rule, in Chemiſtry, firſt, with Care, 
and Exactneſs, to view and ſcan the Subject, 
„aud learn its natural Properties, Powers, and 
Effects; before it is chemically examin'd, and, 
after the Operation is over, to compare the al- 
e eerr'd Subject with its orginal ſelf; whereby we 
r 
. 


come to a knowledge of what has been done, or 
what Alterations are produc'd, in the Pro- 
. 31. Thus, in the preſent Caſe, if the Ana- 
; WM 1yfis be juſt, we. have ſome Reaſon to expect, 
| that the Waters may be ſeparated into Air, 
˖ mineral Spirit, common Water, Salts, Oker, 
and Earth; all which when ſeparately examin'd, 
ſhall give us the phyſical Cauſe of the Proper- 
: ties, and Effects, naturally reſiding in, or pro- 
5 ducible by the Waters. And if theſe Princi- 
ples, after having been once fairly ſeparated, 
can be put together again, fo as to recompoſe 
BEL. ? a | A 
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a Water of the ſame Properties, and Effects, 
with the natural Water; there will hence he 
gain'd 4 high degree of Confirmation tharthe 
Atalyſis was juſt. 

— But the greater We of our — 
h fis will be to ſhew, and diſtinctly ſeparate, 
natural Ingredients of the Water, Without 
—— their Virtues; determine what theſe 
Ingredients are; and, if poſſible, diſcover their 
Uſes,” not only to the Water, but alſo for the 
Purpoſes | of Medicine, or other occaſions of 
Life. Thus, for example, tho? it a 2 by 
the foregoing Obſervations, that a ſaline Mar. 
ter is contain*d in che Waters; yet we are by no 
means, hitherto, acquainted with its Nature, 
Properties and Uſes. But theſe may appear 


| hereafter, by means of the chemical AO; 


which 1 we now proceed to. 


131 4 ag 


33. — Pounds, Troy Weight, of the 
Purging Water, freſh taken up about the mid- 
dle of December, 1733, being put into a very 
clean, and new Glaſs Retort; a proper Glals 
Receiver was immediately luted on, in the com- 
mon manner, with a thin Paſte of Flour and 
Water, ſpread upon brown Paper. The Re- 
ceiver being placed in a Sand-Furnace, and 

work'd with a gentle Heat, ſo as juſt to make 


the Water ſimmer, we continued to diſtil, thus 


gently, till all the aqueous part appear d to be 
come over into the Receiver, whilſt a ſmall 
Proportion of a dry Matter remain'd behind, at 
the bottom, and ſides of the Retort. _ 
34. As ſoon as the Retort grew warm in the 
Sand, numerous Bubbles appear'd to ariſe in 
the Water; and a volatile Subſtance ſeem'd, for 
nie to "= faintly, like Air, thro? the 


lu ted 


iy 5 — 


lted Joint; the Euting being N „ 
or Yn by the Heat. yr dr +. 
35. When the Glaſſes were eum cold again, 
we 1 them aſunder; and carefully: weighing 
the Water that was come over into the'Recer- 
ver; we found it to want ſcarce half an ounce 
of the original weight. of the SpayWarer a at 
* t into the Retort. * Fab 
We 'afterwards' got e dry latter out 
of nb Retort; and weighing this alfs, found 
it to be about two drams. ert n 0 l 
37. By this Experiment, therefbregc! well 
the Spaw- Water viſibly divided into an aque 
or fluid Part; one that is more fœ d, — 
whilſt a more volatile Subſtanee ſbetrs to have 
eſcaped thro? the” Enuting, during "the Opera- 
tion. 
38. To kene this Experiuebe more in- 
ſtructive, verify ſome parts thereof, and gain 
farther Light, as to what Paſſages in the Ope= 
ration, we made the following upon the ſame 
kind of Water, taken up at the fam t 10 ; 


wy Ladd + 
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4 . Two Pounds of the Purgin Water be- 
d ut into a very elean, and well-tinnꝰd, 

. lndrical Veſſel of Iron*; which it nearly fil 
1 ed; we ſet the Veſſel over a ſoft, clear Fire; 


e and, by gentle Simmering, evaporated the Wa- 
ter to drmefs: obferving, with a-clean Ivory 
e Spatula, to prevent any conſiderable — — 
11 WW to-the ſides and bottom of the Veſſel; 

u about an eighth part of the Water was tale 
I numerous, ſmall, ſpangly Concretionsappear'd; 
ge like Duſt, on the Surface of the Liquor; 3 and, 


1 * A Veſſel of Power, or lron, well tinn'd, A . 
r for any thing we have found to the contrary, t for 
le this purpole, as one of Glaſs,” or Porcellane. | 
d 


by 


n Attempt to ae Pur: ll. 
by degrees, more and more of a grain'd mat- 
ter, reſembling fine Drift · Sand, fell to Fe bot- 
tom ; where, after a total Exhalation of the a. 

uegus part, we found a dry, powdry Subſtance, 
 lomewhat whiter: than common, powder'd Lime, 
and not much unlike it to the Eye. 
40. This Powder weigh d, in a tender By. 
lance, fifty- nine Grains; tho' a ſingle Grain 
might well be allow 'd for waſte, in getting i 
out of che tinn d Veſſel, to the bottom and e 

whereof a minute proportion manifeſtly ſtuck: 
ſ o that by this Experiment, the dry or fix'd 
Contents of the Water, were, at this time, to 
the whole Water, in jts natur. 5 54 as one 

Dram to two; Pounds Troy; 1 is, as 1 to 
192. Hence the preſent, and preceding, Ex- 
priment, mutually confirm each other, with re- 
gard to the proportion of the fix*'d Remainder. 
41. This fix d Remainder was alſo the ſame 
in both Caſes, excepting that in the latter it ap 
pear'd whiter, and more powdry, on account 
of being frequently ſtirred, and kept from ſtick: 
ing to the bottom, by means of the Ivory Spi- 
tula. And in all other reſpects, the two Ex. 
periments differ'd only as Diſtillation, - and it 
natural Effects, do from thoſe of {imple Eva 

42. It was remarkable in this Experiment, 
by Evaporation, - repeated a ſecond and third 
time, for farther ſatisfaction, and illuſtration, 
that tho* the Water each time employ'd, did, 
when firſt put into the Veſſel, ſtrike a deep red, 
or purple, with Galls; yet it ceaſed to do 
this, after having felt a certain degree of heat; 
or after it was advanced about half way to the 
ſtate of ſimmering, or boiling. So that what 
we call the mineral Spirit, or, more properly, 
the volatile Iron, in the Water, ſeems at this 
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time, or with a ſcalding Heat, to quit the Body 


of the Water; according to what was alſo inti- 
mated in the Experiment by Diſtillation. 
43. Upon comparing the two artificial Expe- 
riments, by Diſtillation and Evaporation,” along 
with the natural Exhalation of the Water, by 
ſtanding; open to the Air and Sun; we ſhall find 


there is but little difference in their Effects“; or. 


ſcarce any other than what is owing to the great 
er length of time required in the latter; where- 
by the ſaline part has an opportunity of ſfioot- 
ing away from the earthy one; whereas, in Di- 
ſtillation, and artificial Evaporation, they ap- 

r to be more united, or mix'd together, at 
laſt; whilſt in all the three Caſes, as the aque- 
ous part flies off, the earthy ones come cloſer 
together, and form little Concretions, like light 
Sand, or the icy cake on the top of the new . 
made Lime Water; parts of which Concretions 


are continually ſeparating, and falling down to 


the bottom; till all the moiſture is evaporated; 


and a dry Subſtance, or Powder, 18 left be- 


44. This Powder, gain'd by means of Eva- 
poration, over a gentle Fire, and conſtant ſtir- 
ring, feels ſomewhat rough betwixt the Fingers; 
but ſoon totally diſſolves in the Mouth, with a 
remarkable bitter, ſaline, and roughiſh taſte. 
It ſeems apt to relent, or run, in a moiſt Air; 
and makes a ſtrong Ebullition with Acids; and 
powerfully deſtroys their Acidity; + We pro- 
cured a large quantity of it, as alſo of the aqueous 
part of the Purging Spaw-Water, by gentle 
Diſtillation; in order to make Experiments 
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*®. See above, 20, 21. 


|» Ex- 


7 


2 FR — r 22 „ 8 | . ut n 10 W 2 — 
1 % ; * * P * * 
5 | % | | 2 : art . , | 
I 7 : * 5 
; > f0 ! 3 4 
7 , — 
— n a 
* 


Oo Exenarmany II. 
45. Two drams of the dry Powder, remains; 
ing; after Evaporation over a gentle Fire, being 
ut cold to two Quarts of comtnon diſtilßd 
Vater; à large proportion of the Powder: 
quickly appear? d to diſſolve therein; whilſt a 
leſs proportion of it fell undiſſolved to the bot. 
tom. The Solution, after being poured off clear 
from the Sediment, taſted like the natural Pur- 
ging Spaw- Water that had ſtood for ſome time, 
and loſt its Spirit; and five or ſix half Pints of 
this Solution being drank; as Spaw- Water, ap- 
pear d to produce nearly the ſame effects; eſpe- 
cially with regard to the purgative quality; at 
the ſame time that alacrity, or briſkneſs of Spi- 
rits which ſeems peculiar to this kind of Water; 
and is commonly ſuppoſed owing to the mineral 
46. This Experiment, therefore, intimates 
that the Purgative Virtue of our Water princi- 
pally reſides in the fix d ſaline part thereof, 
which will not evaporate by a boiling Heat; 
whence we are directed to a method of procuring 
this ſaline part, and ſeparating it from the other 
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Principles. 
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47. A ſtrong Solution being made of this 
dry Powder in common diftilld: Water, and 
filtred thro* Cap -· Paper, to keep out the earthy 
part, and tranſmit the Liquor perfectly bright 
and tranſparent, we afterwards. exhaled it to a 
proper conſiſtence, and ſet it in à clean Veſſel, to 
ſhoot; whereby we obtain'd a quantity of pure 
cryſtalline Salt, to which we give, by way of 

0 diſtinction, the name of the fit Salt. 


of 
: E x- 
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; 1 Ihe Liquor remaining alt ter. the grit 


C ſtallization, ; 100 again ey to a 
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we call the —— wag 8 0h, nai; 925) 
5010 2 765 K N of f 0903 
55 r en 
495 1 0 Va e the; Filere, 
and: in tlie ph q mes CIV We: 
being WII 


cles 3 and then, ca 5 Tre e in "the 
form pf a Ea, h F 


vable into, four 


{et 15 ay Wa vie ( 5 
9 75 1 Fi 2 fire Salt; g) a ſecond Salt; 
ri 
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O the aqueous Part Part II. 

contains any real Principles, or Ingredients, 
thereof, more than common Water; in hopes 
of diſcovering its office, and uſes, in this natural 
A Ys 

2. To the Eye, this aqueous Part of the 
Spaw- Water appears fot to differ, conſiderably, 
from the Spaw-Water itſelf, or from common 


Water; nor does it differ conſiderably from 


common diſtill'd Water to the Taſte ; provi- 


| ded the Operation was carefully performed, in 


clean Glaſs Veſſels, with a moderate degree of 
Heat. But when attentively compared with, 
or taſted againſt, the natural Spaw-Water, freſh 
taken up from the Well, it is found to have 
nothing of the ' briſkneſs, or pungency, the 
light Bitterneſs, nor mineral Flavour, of the 
natural Spaw-Water. And when compared with 
the ſame Spaw- Water that has ſtood, for ſome 
time, expoſed to the open Air, it is found to 


want both the Bitterneſs, and mineral Flavour, 


of the latter. Nor can the Smell diſtinguiſh it 


Spaw- Water 


from common diſtill'd Water; provided, as 


was ſaid before, the Diſtillation has been care- 


3. This aqueous Liquor being drank, in a 
conſiderable quantity, appears not to have the 
purgative, or other. medicinal Virtues of the na- 
tural Spaw- Water: nor thus taken, does it ſeem 
to differ, in any reſpect, from common diſtill'd 
Water nn ee 

4. So again, when examin'd by other Expe- 
riments, it diſcovers no conſiderable differences 
from common diſtill'd Water; for it neither 
turns red, or purple, with Galls, as the freſh 

| — nor takes off the Acidity of 
Acids; nor alters the colour of Syrup of Vio- 
lets; nor lets fall an Earth, upon the addition 
ee above, Sect I. 12. 


of 


Seck. II. of the Purging Spaw-Water. 
of Oleum Tartari per deliquium ; nor turns Milk to 
Whey, when boiled therewith ; nor curdles, but 
lathers, with Soap; nor turns remarkably milky 
with the Solution of Silver; tho' ſome parcels 


of this aqueous Liquor have been found to do 


the latter, in a ſmall degree. Its ſpecifick Gra- 
vity alſo appears to be the ſame with that of com- 
mon diſtill'd Water. „ 

g. Laſtly, by all other kinds of Trial, in 
the way of Infuſion, Decoction, Tincture, 
Elixation, &c. ſo far as they have been hither- 
to made, this aqueous Liquor appears not to 


differ, conſiderably, . from common diſtill'd 
Water; or not more than one ſort of common 
Water does from another ; or than any, pure - 
and ſimple Water, that has remain'd mix d, 
for ſome time, with the Ingredients, or Princi- 
ples, of the Spaw-Water, will, after Diſtilla- 


tion, differ from itſelf. 


6. It therefore appears, upon the whole, that 
this aqueous Liquor differs, in numerous re- 
ſpects, from the natural Spaw- Water; and agrees 
o fully with common diſtill'd Water, that they 
may very well paſs for one and the ſame Thing; 


or, in the Judgment of the Senſes, for a kind 


of pure, Elementary Water; whence, for di- 
ſtinction ſake, we ſhall hereafter call this aque- 
ous Liquor, gain'd from the Spaw- Water, by 


that name. 


7. Hence it is manifeſt, that the peculiar | 
Properties, and Virtues, of the Spaw- Water do 
not reſide in the Elementary Water thereof, 
as thus ſeparated by Diſtillation z and conſe- 
quently, that thoſe Properties, and Virtues, 
muſt either remain in the dry Matter, left be- 


* Compare this $ with $14, 15, 16, 17, 18, of Sect. I. 
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ſome way alter'd, or deſtroy d therein. 00 

That Air, and the volatile Aurel! Spirit, 
eſcape i in the ,Operation, we have already 
more than; a ſingle pe and Mall here- 
ah enquire farther about it. A 

As for the dry Remainder, we ſhall ſoon 
8 to examine its Contents: and if, upon 
the whole, the Properties, and Idee of the 
Water can fairly be made appear, I our Ana- 
tyfis, without ſuppoſing any Deſtruction, 915 


confiderable Alteration of Parts; the Law 


hyſical Enq quiry will neceſſarily exclude any 
ch gt ition. But i. to this 7 — 72 he 
added x Rec epſon of che ſe ſeparated Parts, 
ſo as to form the original whole again, with all 
e 3 the Matter will tl then be out of 
ute. | 
18.0 "Having, therefore, found that this Ele- 


mentary, Water has no TM Virtue, or 


z on diſtilI* Wa- 
no part of the pe- 


Propert 4. different fro r i 
0 tna 


ter; an Pig yearly, 


culiar Virtue « 90 e Spawr Water depends there- 


on, any cher d than upon common diſtill'd 
Water; we proceed to examine what is the of- 


. fice and uſe of this Elementary Water to the 


natural Water itſelf. 
"11. And here it is 12 in, from the Operati- 
on and the Thing itſelf, that the dry Subſtance 


left behind in the Retort, or ne Evaporation, . 


was once tranſparently diſſol ved, or kept un- 


diſtinguiſhably ſuſpended, in this Elementary 
Watef; even after the Air and Mineral Spirit, if 


| ary ſuch things there were, had made their eſcape. 


nce it appears, that this Elementary Wa- 
ter e naturally, a kind of Menſtruum to the 


FA See abpye, Seck. 1. 34 and 42. 


Bt U. of Phe Purging Sag Water. 


whole, and of wiſe to hold the parts thereof to- 
gether, in a tangible fluid Form. But as this 
Menu is g c drawn off, by Diſtilla- 


tion, or Exhdlatioh, om the groſſer, or more 


fix'd, parts; cheſe gradually 7 nearer 
each other, and thus forming more bulky and 
onderous Concretions, fall to the bottom, or 
Rick to the ſides of the Veſſel, till, at len 
the Menſtruum being entirely ſeparated 1 5 
them, they appear in a dry, pen ſtate. 
8 It might lead us too far from the preſent 
poſe to engage in a particular Enquiry into 
Jature, Properties, Office and Uſe of Ele- 
5 Water, in general; and ſhew how it is 
naturally fitted for a Menſtruum, or Vehicle, to 
ü te 0d Subſtances, which 1 it occaſionally Car - 
ries along with itſelf, into che Veſſels or Bodies 


of Vegetables, Animals, and Minerals; ſo as 


to promote their Growth, maintain their Bulk, 

and fupport, refreſh, and recruit the Individu- 
als, and produce man ny Phy phy ical Effects, parti- 
cularly i in the Bodies of Animals, &c. and there 
is the leſs Occaſion for this Enquiry at this Pre- 
ſent, becauſe in our Chemical Lectures, we have 
endeavour'd to ſum u this whole 8 and 
ſet in a juſt phyſical Light“. We ſhall, there- 
fore, here content genres with obſerving that 
this Elementary Water ſerves as a Vehicle to the 
reſt of the Principles of the natural Water; 

ſo as to keep them diſſolved, or finely divided 


in their Particles, yet blended together, in an 


uniform, compound, ſtate; whereby the whole 
is fitted to enter all the Veſſels of the Body ca- 
cw] of admitting them: whence the Mineral 

ater is fitted to produce its phyſical mw me- 
dicinal Effects. 


* See Chemical Lefures, particularly Led. v. 
6 H 4 13. And 
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13. And hence we have a farther Intimatian 
that this mineral Water may, poſſibly, be no 
more than common Water impregnated with 
certain mineral Subſtances, which 1t meets with, 
and diflolves, in its Paſſage over particular 
Beds, or Veins, of Minerals, as it runs to the 
Well . But the Confirmation of this Parti- 
cular depends upon diſcovering that the Water, 
ſomewhere in its Courſe, is common Water, ar 
till it arrives at a certain Spot, where it begins 
to change its nature, and acquire thoſe particu- 
lar Properties, Contents, or Virtues, which we 
find in the natural Spaw- Water ; and that any 
other common Water may be thus impregnated 
by paſſing over, or leiſurely draining thro”, the 
ſame Beds: tho” our Enquiry does not hitherto 

reach ſo far, I | 
14. But when the whole of this Affair ſhall 
come to he thoroughly examin'd, we may per- 
haps be thence enabled, in ſome Cafes, to re- 
cover a loſt Spring of mineral Water. That 
mineral Springs have ſometimes been loſt, ar 


dried up, we learn from Natural Hiſtory, 


Now if this proceeds from hence, that the 
Courſe of the Water is changed, or that it has 
found, or worn itſelf a new Paſſage, ſo as no 
longer to run over the Mineral Beds whereby it 


was before impregnated ; it may be, ſometimes, 


proper to try whether the Water cannot be de- 
rived into its former Channel : for if it can, 
and the mpregnating Mineral Matters are not 
worn out, or exhauſted, there may be reaſon to 
hope that the natural Water will be thus reco- 
ver'd. Or if Water be wanting near the Place, 
it may be expedient to caſt about, and try, 
whether a ſmall Rill, or ſlender Rivulet, of 


2 | 
* See above, Sect. I. 25, 
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common Water, cannot be led from ſome adja- 
cent Parts, and directed, over the ſame Beds. 
15. But if a mineral Water ſnou'd be found 
to have loſt its Virtues, and inſtead of being | 
medicinal, ſhqy*d prove no other than common 
Water; this might create a Suſpicion, that the 
Minerals which before impregnated the Water 
are decay d, worn out, or exhauſted: Whence 
we are directed, either to ſupply thoſe Mine- 
rals, by throwing freſh ones, of the ſame ſort, 
into the Courſe of the Spring; or to lead the 
Spring about to new Beds, of the ſame kind ; 
if any ſuch are to be found adjacent. 
16. And if there be any thing ſolid, or well 
grounded, in theſe Intimations; we may hence 
ſee the neceſſity there is for making a ſtrict 
ſearch into the Courſe of medicinal Springs; 
and becoming acquainted with the Beds, or Mi- 
nerals over which they run: as by this means 
we may not = be enabled to prolong the 
date of a Mineral Water, or prevent its decay; 
but alſo to reſtore it when loſt; and to make, al- 
ter, or improve Mineral Waters at pleaſure. 
But this is a Subject that requires more Labour 
than has hitherto been beſtow' d upon it; and if 
brought to perfection, might be a noble Reward 


to a diligent Enquirer. 


SE Gr a ono. wink 
Of the Firſt Salt of the Purging Water. 


1. Besipes the Elementary Water, above 
cxamin'd, we ſhall find, by the preſent A- © 
nalyſis, that the Purging Ke Water 
contains (1) a neutral Purgative Salt; (2) an 
actual Sea-Salt; and (g) an alkaline Earth: 

| | a All 


d 


Sub nee. 
{23G When this ary Subſtance 18 


Liquor greatly 
| cordin 


All PER” 4 bikini. in n W aer 
_ Evap ration, Under the ferm of BUR powdr 


put to! pd 


per tion of diſtilbd Water, the greater 
part of it readily diſſolves therein; whilſt; 
Imaller part falls to the bottom; leaving the 


altered in Taſte and V 
to the Obſervations above delivered '* 


irtue, ac- 


And i * Liquor be now poured 'off clear, or 


be 


pable of diſſolving 
taken up thereby; 

and Drying, 
ſolving 1 


„by the Filere, from the 


groſſer 


and more Giſtill'd Watcr be boiled along 


| —_ what falls to the bottom, or remains in 
the Filtre; all the Pareicles that are thus ca- 
in diſtill'd Water, Will be 
and after another Filtration, 
a fix*d Powder, incapable of il. 
in Gigilld Water, be left behind. And 


khus, this firſt dry Subſtance will be ſeparated 


into a 


that is ſoluble in Water; and ano- 


ther that is inſoluble therein; or into what the 
Chemiſts call a ſaline, and an earthy part: the 
ſaline part remaining diſſolved in the diſtilP 
Water, and the ang pure nn in its 


own dry form. 
3. But here a Difficulty 


may occur, 'or an 


Argument be raiſed againſt the Juſtneſs of our 


Analyſis; 


„ as if it had introduced a conſi- 


255 —— Alteration, or actually produced this 
5 fix'd, earthy. part; no Signs whereof ap- 
r, to the Senſes, in the original Water. 
„And the Argument may ſeem ſtrengthen'd 
by this, that the Elementary Water, or com- 
5 diſtill'd Water, will not now diſſolve, 


(e 


cc 
| cc. 
cc. 
cc 
(66 


or take up, the 


part again, but lets 


it fall to thè bottom; as having no __ 


Fark *See Sect. 1, _—_ 


$ wich it. How, therefore, — this Eart 


cc « make 


| 
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66 Water ? 


4. The Anſwer is — provided we geen 
lect W hat Was formerly obſery d 9 7 of an ear - 
thy Matter ſoon manifeſting itſelf in che Spaw- 
Water; 3 both upon a natural and artificial Eva- 
poration 3 whence it appears that ſuch an earthy 


Matter is naturally contain'd therein; but to 


render it viſible, requires that a part of the 
Elementary Water be firſt ſeparated; whence 
earthy particles coming nearer to each a or, 


in the modern Phraſe, within the Spheres of 


each others Attraction; 7 thus form groſſer 


Particles, or Cluſters, ſo ſt 


rong as not to be 


broke, or have the Force wherewith the: a 


tract each other, oyer-powered by the 


Force wherewith they attract the Particles — 
But if once this Coheſion is broke by 


Water: 


long Triture, or otherwiſe, and the — 


Particles be render'd extreamly fine, as they 


are in the natural Water, then they unite more 


readily 


der. 


with the particles of the Water, than 
yith each other; and are thus eaſily kept aſun- 
Hence, to make the Elementary Water 


take up this earthy Subſtance again, we are di- 


rected to grind it- fine; and unite it intimately 
with a large proportion of the Elementary Wa- 
ter. And by this means, not only earthy, but 
even metallick Bodies, are made to diſſolve, 
y, in Water; viz. by reducing 
them to ſmall particles, and leſſening "hs Force 
But this Affair may be farther 
ear'd up, when the earthy Part of the Spaw- 
Water comes to be examin'd: at preſent, we 


tranſparent! 
of. Coheſion. 


are chiefly concern'd with the ſaline one. 


5. Some Gallons of the filter'd ſaline Solu- 


tion above-mention'd being evaporated to a due 


See Part II. Sect. I. 20, 21, 39, 40, 43, 44- 


Con- 
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Conſiſtence, and ſet to cryftallize for ſeveri 
days, we at length obtain*da conſiderable quan- 
tity of a pure Salt, in the form of tranſparen; 


_ cryſtals ; which were afterwards carefully dried, 


in a ſhady Place. AZ 
6. We pick'd out a few of theſe Cryſtals, 


| which appear'd to be the moſt perfect, or tru- 


eſt ſhot; and examining them, by the Eye, 
found they conſiſted of two broader, and two 
narrower Sides; each two being equal and pa- 


rallel; but the former thrice the breadth of 


the latter, The two broader Sides terminate, 


at one end of the Shoot, in a ſmall inclined 
Plain, forming a ſharp Ridge; and the two 


narrower Sides terminate pyramidal, at the other 
end of the Shoot, in two ſmall Plains, inclined 
the contrary way from the former,. and riſing 
alſo to a ſmall Ridge, or Point. Two faint 


pyramidal Figures appear within-ſide'the Shoot; 
the one riſing from the flat, the other from the 


pointed end, as from a Baſis; and ſtriking out 
their Vertices towards each other: but neither 
of them reaches above a third part of the whole 


* 


length of the Shoot. 


7. In the Parcel, or Heap, this Salt, when 


perfectly refined, appears white, and ſhining, 
or gloſſy; almoſt like a Parcel of white Sugar- 
Candy: tho* when examin'd cloſer, the Shoots 
are more flat and Tape-like than in that. When 


a large quantity is made at once, ſome of the 


Cryſtals are uſually as big as the end of the lit- 
tle Finger; and ſome much larger, ſo as to 
weigh ſeveral ounces. But the greateſt part is 
commonly ſmall, and flat; tho* perfectly tran- 


| ſparent 3 and, when examin'd with a Micro- 
ſcope, of the ſame figure as the larger, 


8. This Salt has no perceptible Odour ; but 


taſtes remarkably bitter; and pretty readily 


diſſolves 


Sect, III. of the Parging Water. 
difolves in the Mouth; at the ſame time ſeem- 
ing to penetrate deep into the Tongue; tho? 


tion, which is impreſs'd by Epſom Salt. It 
will alſo relent, or diſſolve, by the Moiſture of 
the Air 3 and 1s therefore beſt kept in a cloſe 
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vents its being turn'd white, and curdly, 
having its tranſparency defy OF: the Hear 
of the un. 
9. When dry, it feels ſmooth. to the Touch, 
ind breaks, or inaps, with an audible noiſe, be- 
twixt the Fingers; and when broke, does not 
appear fiſtulous, or hollow, like Nitres but 
ſolid,” and continued „ J 

10, Being laid upon a hot Bom gig held 
over a clear Fire, it ſoon melts, or appears in 
an aqueous form; then quickly riſes, or ſwells, 
violently, ' and turns to a white, ſpungy, ra- 


wy. wm" Iv 
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© Ino Glaſs, like Borax; Io ſtill remains ſo- 


ried Maſs, or Calx: and tho' long detain'd- 
in the Fire, does not chang e its nature, or run 


without that nauſeous, or diſagreeable, Senſa- 


ſtopp'd Glaſs, and in a ſhady place, wh ich — E 


r uble in Water; 9. and, by Cryſtallization, re- 


+ ucible again to Salt, of its own natural Figure 
and Properties; without any. conſiderable loſs. 
n WW Vhence. it appears, that what the Salt loſes, by 


„ dis degree of Heat, is ſcarce any thing more 
. chan Water; as Water, alone, repairs the loſs. 
readily diſſolves in al- 

Veight of cold Water; 
a bitter Solution, ſomewhat diſa- 


ts 3 This. Salt- 


moſt twice its own-- 
thus x 


greeable to the Taſte; but if more Water be 


te render'd as agreeable to take, bating for the 
Meter which en 15 Sal. 


4 4 5122 


added, the Bitterneſs is thereby proportionably 
eflen'd ; fo that, at length, the Liquor may 


- 


bnſkneſs, which is here wanting, — natural 8 


a W 
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12. Aiſtrong Solution oft ls Salt in Vie 

turns white; or milky, upon the addition of a 
fewy drops of the Solution- of 'Sflver in Aqua; fo 

tis. But whether chis proteeds from the math 
of the Saltꝭ or from ſome” ſtall admixture of 
Sea-Salt ' therewith; our Freperimetits } 12 ve ni 

hitherto ſatisfactorily determined. * 
13. The other Experitmentsuſually « 6 
to diſcover Sea- Salt; do not manifeſt any cb 
ſiderable quantity thereof to be containt® in this 
Salt; which®* makes no Ebullition; nor afford 
any perceptible: Heat, Fume, or Vapour; upon 
the! addition of Oil of Vitrior; cho ir {How 
ſeem as if 'a quick Neſe may here diſcover ſotme 
ſmall tendency towards the Odour of £ 
Sea-Sale; Tt"184 alſs obſervable that the di 
ſelf:cragklesj” a little, when thrown into the fl ts 
Fire And hence we? may. be led te ſuſpect; I of 
in 
te 
0 
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that a little Sea - Salt is mi” d long with it; elpe- 
cially; as we' ſhall hereafter &; chat; it is 5 
rally intermix d wir Sea-Salk in the 8 
Water; and ſhoots in a Liquor where” tha Si f 
is+certainly'icontain?d 7'whenide ſome few Parti. f. 
cles of Sea. Salt may eaſſty « adhere thereto?” 'Bit cc 
thisr to be e 1 120 l. K 
144-18: perly be called à neiit 5 
CE es the "neutral blue Colo roof {a 
Syrapoof iVietets,-nom —— Conflikk, or tt 
Ebullirionſo with. Spirit of VItridl- e 
cidx; Hor With Di Ef- Trtur per de ut 
the Solutions of other fix 2 55 SIG jk 
15% And yerthis Salt curdles Milk raves titns' 
che thinner!parr? to Wey, by bling boiled! 
there iii; abeut the xſuantity ofa Drarf ac. 
ing ꝛas qtrungly, in duis Mule us her 2 gurt 
of the Watef / Nor dds the "Whey fade 
with the Salt}:-commen Mute, and Milte, ap- 


ges below, Sect- IV. 33 14. 1 v 
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This Whey i ie. then of? wo Tr, 
Whey; and: is found to bo a ny + 
purgative Liquor. 11 © if inn 


* 


16. A quarter of tene ee 
lifſalved' in about a quart of common Wan | 
the Solution, upon examination, appears not to 
differ from the natural Spa- Water in any (thing: 
eſe but the want of the Chalybeate Spirit, a 
little Sea - Salt, and a due proponiorifzalltaline 
Earth! Wence we have an caſy Method of 
making an artificial Waters "reſnling-that: of 
the natural: Spa, in ſome prineipal re 

17 A quarter — t being, 
lfſolied: in about) ſix dunces of common Wa 
ter, and. dranłc as a Purge, by a Mad in Heads | 
oban ordinary Co it beganito-gperate- 
in the ſpace of an hour,) and n half hhoOur af. 
ter, gave four enaſy Motions downwards, with 
du Griping ov Sickneſs; and without at all 
ſaking; the Spirits; but rather remarkably raid 
ing them; and, at the. ſame time proving 
conſiderably diuretick; after the manner of the 
natural Spawe Water. And the like Fffects have 
been found byoſeveral: Sa or rn taking the 
ſame: . or a. zeile more, in e 
the ſame manner n ene 

-28: And) ins. 10 His been dme l execllent 
Purgative ; far exceeding Exſom Sale, Glauber's 
Salt, Sal Ppiychreſtum; Turturum de rrizanuny,. 
Cream of Partan, Manna, &el in Loſtive Has" 
bits, andy hypechendriacal Conf ag it 
does not, | like the cemmon-· Purgatives, "th up 
the Body, aſter the C Operation is Over; but 
leaves it free and open. 
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19. The Experience hitkerto had of this Safe” 
cannor mg fully to maniſcle i 


Its Virtues: 
as 
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to bing ain Trials enough * been — 
to ſhew that it is innocent; and, in many Ca- 
ſes, ſerviceable. We leave it for Phyſicians to 
determine, whether, from the ſhott Hi 
here given of it, the known Virtues of the Wa. 
ter, and the Reſult of the preſent Analyſis, 
this Salt may not be ſucceſsfully uſed in the 
Dropſy, Jaundice, Obſtructions of the Prime 
Vie and Viſcera, * Gravel, 3 and other 
Diſorders of the 8 P the Iliac 
Paſſion, the Cholick, Hypocl — and 
Hyſterical Diſorders, ohſtinate Intermittent, 
the Scurvy, Rheumatiſm, Gout, &c. 
20. From ſeeing the good Effects which this 
Salt has had, in ſome of theſe Caſes, Mr. Culmer 
Cockerill, a judicious and experienc'd Surgeon 
and Apothecary at Scarborough, has been pre- 
vailed upon to make it, for Sale, under the 
name of the SCARBOROUGH: SALT.; The Wa- 
ter indeed affords it but in a ſmall Proportion; 
and the Operation required to make it is tedi- 
ous 3, whence. it cannot be ſold, quantity for 
tity, ſo cheap as that called Epſom Salt, or 
lauber s Salt: but, as the Doſe 25 the Scar- 
borough Salt is much ſmaller than of thoſe ; and 
its Virtues, ſo far as hitherto appears, incompa- 
rably greater; there will, upon the whole, be 
no great difference i in the Price, doſe for doſe. 
21. By comparing what is here related of this 
Salt, with the other parts of the preſent Ana- 
1yſis, it will appear that the * Virtue 
of the Scarborough Spaw- Water chiefly reſides 


in this. neutral Salt: * neither the Elementa- 
ry Water, the ſecond Salt, the Earth, the Air, 
or Mineral Spirit, are properly purgative: 
whence by obtaining this Salt, we have the 
purgative Sonne 0 of the Water highly — N 
15 cCcentra 


Sec, III. 
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centrated, or brought into a very ſmall Com- 
paſs; ſo as to be at all times ready, for making, 
in all Places, an artificial F Water, 
or Scarborough Whey ; that ſhall not differ, con- 
fiderably, from the natural Water, long kept ; or 
from the Whey made on the Spot. For, by 
long keeping, che Mineral Spirit is loſt to che 


Water; and in making the Whey, it is entire- 


Cillipateg by the ROUng Heat, employ' d in 
1 


17 Tg der wi Uſe of this. e Salt 
may be to quicken, or increaſe the purgative 
Virtue of the Water occaſionally, or where it 
ſhall be judged neceſſary; as by this means a 
ſmall quantity of the Water may ſoon produce 
the Effect expected from a larger. And in ſome 
Caſes, as particularly in Dro Kerr. and leuco- 
phleg metick Habits, it may ſeem improper to 
drink freely of the Water 0 If; eſpecially. if it 
does not paſs readily off: whereas the prudent 
Uſe of this Salt may ſo far quicken the Opera- 
tion, and haſten the Diſcharge, as to render 
the Water beneficial, where it micht Atherwnde 
prove pernicious. | 
23. So again, — —1 Purgatives, — neceffg⸗ 
ry, in order to prepare the Body for a. Courſe 
of the Waters; perhaps a more ſuitable Medi- 
cine eou'd ſcarce be uſed, for this Int Wan | 
than the Scarborough. Salt. And. poſſib y, in 

many Caſes, it * be an excellent Subititute 
for the Water itſelf; as particularly in hot in- 
flammatory Diſorders, Hectical Caſes, Ulcers 
of the Lungs, &c. where the Chal beate, Mi- 
neral Spirit, naturally dhounding in the Water, 


might be improper. 


24. We — it to farther, Trial, to 
diſcover the medicinal Virtues and U ſes of this 
n taken eee of a KEuestine, * 


* 
* £ 
* . * 
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- Of the Firſt Salt 


Deſign, at preſent, to be large upon this 


Head: tho' we hope to have dropp'd ſome im- 


proveable Intimations about the medicinal Vir- 


tues, and Uſes, of this Salt. 


25, The Kind of this Salt comes next to be con- 


ſider'd; which muſt be determin'd by its Figure, 


Properties, and Effects. Its Figure, with ſome 


of theſe Properties and Effects, are mention'd 
above; and theſe may be ſufficient to ſnew that 


this Salt is neither Nitre, Sea-Salt, Vitriol, Bo- 


rax, Sal-ammoniac, Ep/om Salt, Glauber”s Salt, 


Sal Polychreſtum, nor Dr. Lifter*s calcarious Ni- 


tre; but, ſo far as hitherto appears, a Salt ſui 
Generis, and not properly referable to any known 


Species. But to make this fully appear, in the 
ſtrict inductive Method, wou'd carry us too far 
from the Deſign of the preſent Analyſis; which 
is only to open the Subject. 
26. It ſeems owing to the particular Nature 
of this Salt, that it raiſes the Spirits, or gives 
a conſiderable degree of Alacrity, in Purging; 
which Effect, in the Water, is uſually attri- 
buted to the Mineral, or Chalybeate, Spirit, 
naturally contained therein. But as the Salt af - 
fords no Signs, upon examination, of its con- 
taining any Mineral, or Chalybeate Spirit, nor 
of any way participating of Iron; and yet has 


this Effect; it may hence be reaſonably ſuſpect- 


ed, that it is not the Mineral Spirit in the Wa- 
ter, but the neutral purgative Salt therein, that 
produces this extraordinary Effect. £ 
27. It was before obſery'd, that the natural 
purgative Water has a bitteriſn Taſte ; _ a 


as an Alterant, in ſmall doſes 3 in which qua. 
liry we have ſome Reaſons to expect it may be 
found eminently ſerviceable, in ſeveral ſtubborn, 
chronical Diſeaſes 3 being uſed either alone, or 
along with other Alterants. But it is not our 


a a — TY ide dts Alc ce Mx. Sides... , , ao. Ave. 1 2 


Se. III. of the Purging M. ater. 


» 5 9 ' 
3 
5 


found to grow more and more bitter in Evapo- 


rations, as the aqueous Part flies off, and leaves 


the ſaline Matter behind, condenſed or brought 
cloſer together; whence, at laſt, the bitterneſs 
becomes ſtrongeſt in the Salt itſelf. And as no 


bitterneſs is found in any other of the Princi- 


ples; it hence appears that the natural bitteriſh 


Taſte of the Water (as well as its purgative, 
and diuretick Virtue, together with the Alacri- 


ty it gives in Purging) is owing to this ſame 


28. The Uſe of this Salt in the Water, may, 


therefore, appear to be the rendering of it na- 
turally bitteriſn, ſtomachick, exhilerating, diu- 
retick, purgative, deobſtruent, or cleanſing 3 
whereby the whole is the better fitted to be re- 
ceived by the Stomach, and to promote the na- 


tural Secretions and Excretions, open Obſtructi- 


ons, diſcharge noxious Humours, and carry it- 
ſelf agreeably off, without burthening Nature, 
or cauſing Sickneſs, Griping. or Uneaſineſs; 


as the common Purgatives of the Shops uſually 


do; but, on the contrary, operating with a 
degree of Pleaſure; and giving additional Vi- 


gour to the Body. 


29. And as this Salt muſt be allow d the chief 
Principle, or Ingredient, in the Water, pro- 
ductive of theſe Effects, it may be accounted a 
principal Fruit of the preſent Analyſis, to have 


found that this Salt is ſeparable from the other 
Principles, and reducible to a dry, portable 


form, capable of. a its Virtues unim - 
Place: whence we are willing 


pair'd by Time, or 8 
to hope that ſome Ad vantage may be derived to 
the Art of Medicine. t vil ile 
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Of the Second Salt of 1 the gin Water 


cru. Swe st Fart . 
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1. Ar ER th firſt Salt is fully eee of 
the filtred Soharion of the 
on the Evaporation of th 


_ 3 left up- 
Aer, a ſaline bi 
quor ſtill: remains behind; which 


| again 
evaporated to a due Conſiftenci, and ſer to cry» 


ſtallize, for ſeveral days, thereat length a 
a very different Salt from the former; and in a 
much fimatier Proportion, ſcarce exceeding an 
eighteenth Part thereof: tho” ſome variation — 
pens in the proportion, aceording to the diffe- 
rence of the Seaſon, alterations of the ee 
or other Accidents. | 
2. This Second Salt, by che Fig Fig ure of its 
Cryſtals, its Properties and Effects, upon Exa- 
mination, appears, in no reſpect, to differ from 
common, or Sea- Salt; as ſhooting cubical, 
raſting muriatick, crackling i in'theFire, making 
a ſtrong 'Ebullition, growing hot, and emitting 

2 copious, white, — Vapour, with Oil of 
Vitriol; and / eſti ing itfelf do be Sea. Salt vp 

on all Trials. 

3. When the Cryſtallization for the firſt Sal 


bs haſtily perform'd; as may happen upon boil- 
ing the Liquor too high, or ſetting it to ſhoot 


in too hot a Place, this ſecond Salt is found to 


concrete and ſtrike along with the other; ſo as 
to form irregular Lumps, or Cluſters, having 
—— che Figure of the true Scarborough Salt, 

nor of Sea- Salt. But it is eafy to ſeparate them 
from each other, by ſufficiently diluting the 
whole with fair Water ; and ſetting the Solution 


to ize flowly, in a cool Place: for thus the 
| 20 Salt will — * 
ave 


2 MF of the Purzing Water. = 
lea ve the — behind, diſſolved in the Li- 
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waſh' d by 
fo out SY the ſaline Particles, will {till make 


quor 3. acco 
whereby the fl Salt that, diſſolves moſt-copiouſly 
in Water conſtantly ſhoots laſt, 

4. Burt as there is no great difference. bexwine 
the Scarborough Salt and Sea-Salt, with regard 
to their Solubility in Water, tho? Sea-Salt _ 
ſolves ſomewhat more copiouſly: therein; this 
occaſions a difficulty in —— * Scarborough 


Salt perfectly free from Sea-Sal t, at the firſt. 


Q 


is, in the Spaw-Water itſelf, 1 mix d 
with Sea-Salt; and manifeſtly ſhoots 1 2 Li- 


quor conſiderably impregnated therewith ;- and 


more particularly, as. they are both diſpoſed to 


cryſtallize nearly at the ſame time: it may well 


be expected that the Scarborough Salt will par- 
ticipate a little of Sea - Salt, unleſs Care he tak 
15 ſeparate rum den, thoroughly ger ny 5 0 22 

repeated ryſtallization, WI e ad- 
E of pure, or diſtill'd Water. 


, 5. The dry Remainder, after a total Evapo- 


ration of the aqueous part of the Mineral Wa- 
ter, is faynd to make conſiderable Ebullition 
with Oil of Vitriol, or other ſtrong Mineral 
2325 and as Sea - Salt is found to do the ſame, 

hence be ſuſpected that this Effect, in 
— Remainder, is owing, to the Sea - Salt it 


yet, as it will appear hereafter * that the Earth 
of the 


— additions of diſtill'd Water, 


 Efferveſcence with Oil of Vitriol ; this 
Effect muſt not be wholly attribute to the vo 
een eee LE 
0 eite. Uo) 
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rding to the Law of Cryſtallization, 


w-Water, even when thoroughly 
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peration. —— as the Scarborough Salt 


contains. But tho? the Sea - Salt in the dry Re- 
mainder ma have ſome ſhare in this Effect; 


tor the Second Salt Fart It; 


6. It wou'd be unneceſſary, in this Place, to 
ire particularly into the Nature, Pr 


operties 
an Effects of Sel.-Salt, tho? this be allow'd a 


Principle in the Scarborough 8 * 4 as 
theſe are pretty enerally J have al- 
ready been touched upon in the firſt Part of 
the preſent Enquiry. It may be thought more 
neceſſary to ſhew that it is not an adventitious 


Thing, or a merely accidental Part, rather than 


a Principle, in the Water; as might be ſuſpect- 
ed from the adjacency of the Sea to the Well. 
But as Sea-Salt is ound in this Water in all 
ſeaſons of the Year, and at all times of the 
Tide, and appears naturally to exiſt inſeparably 
from it, in its perfect State; we rather incline 
to make it a Principle, or conſtituent Ingredi- 


ent; and as ſuch proceed to enquire of what 


W Uſe it may be to the Water. 
7. It is a known Character of Sea-Salt to be 
preſervative, or, in ſome degree, preventive of 
PutrefaRtion in certain Bodies; on which account 
it my be ſuſpected that this is one phyſical Uſe 
of it to the Scarborough Water. But we 17 
not hitherto had an Opportunity of verifyi 


falſifying, this Suſpicion, - by particular pe 


riments. The ' purging Scarborough Water is 


known, by repeated Trials, to putrefy in Time, 
upon Stagnation, or being cloſe confined in 


_ Glaſſes; ſo as to become extreamly fetid, and 
alter in its Texture and Principles; tho? it _ 
at length, ſpontaneouſly, grow ſweet, and 
table again: But whether the Sea-Salt 578555 
ly contain'd in it, tends to preſerve it ſound, 
_ PE, its perfect State, has not yet been 
ap by direct Proof, or Experiment. 
us te deſerve to be mention'd that even 
Sear ater, which is ſo highly impregnated 
with ee will all — upon Stagnation, 
or 
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or cloſe Confinement, after the manner of the ” 
Scarborough Spaw- Water; tho' it ſhou'd ſeem 

that this Putrefaction is, for ſome time, prevent- 
ed by the Salt, or its natural, ſound ſtate pro- 
tracted. | 5 


e ww 
” 


8. So again, it is preſumed that Sea-Salt has 
the Power of quickening Purgatives, and act- 
ing as a Stimulus in the Body: but whether the 
Scarborough Salt has its purgative Virtue increa- 
ſed, or diminiſhed, by a ſmall admixture of 
Sea-Salt, we are not hitherto fully ſatisfied ; 
but, on account of fome Obſervations, and Ex- 
periments, incline to think that ſuch an admix- 
ture rather leſſens than heightens its purgative 
Virtue. A large addition of Sea-Salt certainly 
does ſo. Nor will that Scarborough Salt, which, 
in the making, remains conſiderably mix*d with 
Sea-Salt, operate near ſo briſkly as the Scarbo- 
rough Salt well refined, and thoroughly ſepara» 
ted from Sen Salt... 3 > 

9. Reaſons, chemical Experiments, and Ob- 
ſervations are produced to ſhew that Sea- Salt 
_ paſſes unalter'd in its Nature and Properties 
thro? the Bodies of Animals; as being recover- 
able from the Blood, Urine, &c. in full poſ- 
ſeſſion of its Virtues; and reducible, by Cry- 
ſtallization, to its natural form. And as this 
Salt, in a moderate quantity, is alſo allow'd 
grateful to the Taſte, or capable of giving an 
agreeable Reliſh to certain Liquids, at the ſame 
time rendering them more acceptable to the Sto- 
mach, and tending to prevent unnatural Chan- 
ges, or the firſt Steps to Putrefaction, in the 
Body; it ſhou'd ſeem, that theſe are other phy- 
ſical Uſes of this Salt, in the Water; as it mz 
paſs there with thro* the ſeveral Stages of Cir- ' 
culation, and afterwards goes off unchanged, ' 
by all the Powers and + 'the 158 5 
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muſt be determin'd by farther Experience. . 


dy. But whether theſe Uſes are rightly aſhgn'd, 


10. And here we deſire it may be kept con- 
ſtantly in mind, that tho* we ſometimes pro- 
poſe Conjectures, and offer what may appear to 
ourſelves, probable Reafons of Things; as pre- 
ſuming that they are founded; m Obſervation, 


or Experiment; yet we eſteem them, and de- 


ſire they ſhou'd be eſteem'd by others, no more 


| pretend to proceed with ſo much Clearneſs, and ; 


than Attempts to diſcover Realities, or the Facts 


and Laws of Nature; without at all pretend- 


ing, or even hoping, to have found them, till 
they are verified, and demonſtratively proved to 
be fo, according to the ſtrict Rules of phyſical 
Induction. And in this Light we deſire to have 
the preſent Analyſis, and the intended continu- 
ation of it, conſider d. For its impoſſible, in 
the preſent imperfect State of Natural and Ex- 
perimental Philoſophy, to render a phyſical En- 
quiry into a copious and intricate Subject, per- 
fect at the firſt Attempt. 

11. And hence, tho' we conſtantly endea- 
vour, as much as poſſible, to proceed in the 
Inductive Method; yet no ſolid Judgment can 
be form'd of the Nature, Extent, and Uſe, of 
the Art of Induction, from this rude Draught, 


or bare Beginning of an Enquiry ; to continue 


which, with the deſired Succeſs, and bring it to 
a full Period, will require much more Labour 
of Thought, a greater number of Experiments, 
and a ſtricter Method of Reaſoning, than thoſe 
who are unacquainted with the Art of Inducti- 
on, or the ſure Method of purſuing phyſical 


_ Enquiries, can readily apprehend. - 


12. It was thought proper to give this Inti- 


mation, before we proceed to the more difficult 


part of the preſent Enquiry; where we ſhall not 
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Seft. V. of the Purging Water. 
Certainty, (however little that may happen to- 
be) — hitherto done; — this partly 
thro? a want of fufficient time for making the 
neceſſary Experiments 3 and partly again on ac-: 
count of the Subtilty of Nature; which will be 
found greater in the following Principles of the 
Water, than in thoſe hitherto examined. Whence 
we ſhall, of courſe, be obliged ro uſe more Rea- 
ſoning than above, in order to trace this Sub- 
tilty, and contrive Expedients to follow Na- 
ture thro? her ſeveral Doubles; ſo as at laſt, if 
poſſible, to miſs of the End propoſed. 
And here, perhaps, the Pleaſure of the Chace 
may be greater than that of the Capture. 


| SECT... W 
Of the Earth of the Purging nater. 


1. Wn en the Earth of the Purging Wa- 
ter is perfectly ſeparated from all ſaline Parti- 
cles, by repeated waſhing in diſtill'd Water, 
and thoroughly dried ; it appears in the form 
of a white Powder; and ſometimes amounts to 
about one third of the whole quantity of dry 
Matter, left behind after a total Evaporation of 
the aqueous part of the Mineral Water. 

2. This Earth appears to the naked Eye, as 
one ſimple Thing, ſomewhat reſembling pulve- 
rized Talc. And when view'd thro? a com- 
mon Microſcope, a large part of it appears in 
the form of tranſparent Cryſtals, irregularly 
ſhot ; ſome being long and flender, others ſhort 
and rough 3 as if they were broke; or only 
ſmall portions ' of larger, and more regular 
Shoots; and others again are ſo ſmall as to re- 
ſemble white tranſparent Sand: tho the whole 

1 i appears 
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appears to'be more ſoft and downy than that: 


and accordingly it feels not harſh, but rather 


ſoft and ſilky betwixt the Fingers; yet, it is re- 
markably rough, and ſomewhat gritty, in the 


Mouth, or betwixt the Teeth. Ie 
3. This Earth, tho? of itſelf incapable of dif. 
ſolving in Water, without ſome previous Ope- 


ration, yet being added to Syrup of Violets, 
ſlowly turns that Syrup greeniſh ; which gives 


an Intimation of a faline, alkaline diſpoſition in 


this Earth. But a farther Confirmation hereof 


is afforded by the following Experiment. 
4. Having pulverized a ſmall Quantity of 


this Earth, we added an equal weight of ſtrong 


Oil of Vitriol thereto; upon which a violent 
Conflict, or Ebullition, immediately enſued, 
and the Acidity of the Oil of Vitriol, ſoon ap- 


 pear'd, by the Taſte, to be greatly diminiſh'd; 


or in a manner, deſtroy'd. But as the Oil of 


Vitriol was not here ſufficient, without ſome 


farther addition of Moiſture, to liquify the Earth, 


and come into full contact therewith, - on eve- 


ry {ide z we put a fuitable quantity of Water to 


the Mixture; whereby the Ebullition was, in 
part, renew'd, and a more perfect diſſolution 
made; ſo that the Liquor being now taſted, no 


perceptible Acidity was found therein. Nay, it 
was hereby rendered ſo entirely neutral, that 
it no way alter'd the natural blue Colour of 


Syrup of Violets, or inclined it either to red 


or green. 


g. And hence we have a manifeſt Proof, that 
this Earth is of a highly alkaline nature; at 
leaſt with regard to Oil of Vitriol; the violent 
Acidity whereof it utterly aboliſhes, (like a 
highly alkaline,” fix'd Salt;) and this even 
when their: quantities are equal. But are 
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ect. V. of the Purging Water. 
Acids, we have not yet ſufficiently tried. ' 
6. That much weaker, and more aqueous 
Acid, Vinegar, ſeems tp be an Exception; as 
the Acidity thereof is not ſo readily taken off 
by this Earth. But the Reaſon may be, that 
— being ſo ſmall an Acid, does not ope- 
rate near ſo ſtrongly upon the Earth, as Oil of 
Vitriol does ; and therefore requires a greater 
length of time in order to make the Diſſolu- 
tion; eſpecially if the Earth be not firſt ren- 
der'd ſufficiently fine, or reduced, to impalpable 
or inviſible particles, thereby the better to pre- 
pare, and ſuit it to the Action of ſo dilute a 

7. And this Suſpicion may receive ſome kind 
of Confirmation from hence, that the Acidity 
of Oil of Vitriol, Vinegar, &c. is almoſt in- 
ſtantaneouſly deſtroy'd by the Spaw- Water it- 
ſelf ; where the alkaline Earth is ſo ſubtily di- 
vided, and perfectly diſſolved, as preſently to 
come into a full and free contact with the Acids, 
upon barely ſhaking the Mixture together: 
whereas, when the Earth is ſeparated from the 
Water, it manifeftly forms larger Concretions, 
Cluſters, or Shoots, of a ſomewhat ſtrong and 
cloſe texture; ſo as not readily to be acted up- 
on, eſpecially in the more central parts, by 
Acids; whence a quick Solution, and intimate 


mixture cannot be reaſonably expected. 


8. But the juſtneſs, or inſufficiency, of this 
Reaſoning ſhou'd be made appear by particu- 
lar Experiments; for otherwiſe, it cannot be 
ſafely relied on. And, with this View, it 
might be proper to reduce the Earth to ſuch an 
impalpable, or ſubtile, State, as that it ſhall 
tranſparently diſſolve, or remain permanently 
ſuſpended in Water; ſo as not to appear diſtin- 
„ | guiſhable 


eh Part l. 


ie Experiment again, in order to diſcover if 


this artificial Mixture of the Earth and com. 


mon Water, will not take off. Acidity of 


Acids, as fully and readily as the natural Spay. 
Water. But this Experiment we have not hither- 
to had the opportunity to make; and without it 
ſhall not pretend to foretel the Succeſs: as in 
the Art of Induction, | tis a primary Rule to 
inveſtigate the proper Experiments of Informa- 
tion, and Proof, by reafoning up to them, and 


then leave the Experiments themſelves, when 


made, to determine the Fact. i 105 
9. Thus much, however, has been found, 
by Experiment, that a rich and ſtrong Soluti- 
on may be made of this Earth, with Oil of Vi- 


triol, properly diluted with Water, and pour- 
| ed, | 28 a Menſtruum, upon a ſuitable 2 


onof the Earth, firſt ground fine, or reduced to 


an impalpable Powder ; and ſuffering them to“ 
ſtand together, in a moderate Heat. And this 


Solution, being afterwards ſet to ſhoot, in a 
cool place, beautiful Cryſtals of à certain neu- 
zral Salt have been procured: the Properties, 
Virtues and Uſes of which Salt, may, poſſibly, 


deſerve to be enquired after. 
10. And tho' we do not, at preſent, intend 


to proſecute this Branch of Enquiry, yet, it may 


not be improper here to mention a Suſpicion, or 
Intimation, afforded us by the preceding Ex- 
periment; as it may give ſome Light into a 
difficult Part of our Subject; wiz. the Origin, 
or Generation, of the Firſt Salt of the Scarbo- 


rough Water. For, as there appears to be ſome: 
1 ; od the nevtrat Sale 


affinity betwixt this Salt, a 
obtain'd from the Earth of the Water, by means 
of Oil of Vitriol ; this may intimate, that, 
poſſibly, the Firſt Salt of the Scarborough Wa- 
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Sect. v. of the Parging Water. 


ter is a neutral Salt 0 che natural 
combination of a part of chis alkaline 


with ſome certain mineral Acid ; whoſe — 


the whole; or no more than a determinate pro- 
portion. of this Earth; ſo as Kill to leave the 

Vater oonſi Alkaline. 

11. That che Water is confilently alkalite 
lun Appen d above; inſomuch that an ounce 
thereof will quickly deſtroy the Acidity of a 
Jropof ftrong ONE Viriol; but if a drop of 
this Oil be added to two ounces of the Water, 
the alkaline nature of the Water will only bede- 
ſtroy'd in part 3 and the whole full remain al- 
kaline in a leſs degree, or only half as alkaline 
as before. On the contrary, if two or three 
dtops of Oil of Vitriol be added to a ſingle ounce 
of the Water, che Water will appear to be acid, 
or tart, to the Tongue, and will then t turn the 


blue colour of of Violets red. 
12. Now the Cauſe hereof Beth, 1 
in the firſt Caſe, the Oil of only lays 


hold of a part of the alkaline Each uind 
in the Water, and ſo becomes 


or quantity, is ſo limited, as not to diſſolve 


neutralized by 


12 


that ꝓart; leaving the reſt in poſſeſſion of its oπõm 


alkaline nature; the Oil of Vittiolibeing unable 


to neutralize more of it. But, =; — 
Caſe, where a larger proportion of O 1 
uſed, all thealkalineEarth appears to be neu- 


tralized; and there being not now a ſufficient 


quantity of this Earth to take off the Acidity of 


the Oil of Vitriol here employ d, part of it re- 


mains unalter'd in its nature, A to eee 
Mixture acid. 

13. And bence it appears, eres 
dature of the Water 1 oat $0'this 
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predominancy of the alkaline Earth therein ;'0- 


vrhat may poſſibly be convertible with it, to the 


want of a ſufficient proportion of Acid to neu- 
tralize all the alkaline Earth, and thus render 
the Compoſition neutral; or, if the acid predo- 
minated, tart or ſouriſn. For as a Grain of 
this Earth, (the quantity contain'd in about an 
Qunce of the Water) is, when ſeparated. from 
the other Principles, found, by repeated Expe- 
riments, to neutralize, or de roy the Acidity 
0 


as no other Principle of the Water is found to 
be of an alkaline nature, it follows that the al- 


kaline nature of the Water is owing to the pre- 
dominancy of this alkaline Earth therein; eſpe- 


cially as the 833 of Earth ſeparable from 

e Water, appears to have the 
ſame Effect, both in quantity and quality, upon 
2 Grain of. Oil of Vitriol; as an Ounce of the 
Water containing a Grain of the Earth. 
14. This Point, therefore may ſeem, at leaſt, 
tolerably verified: but it requires a deeper 
Search to diſcover whether the neutral, purga- 


tive Salt of the Water, be "aur hat. to the 


Solution of a part of the alkaline Earth, by means 
of a Mineral Acid. And this Particular can- 


not, perhaps, be fully clear'd, till it is ſhewn 
that a Mineral Acid, under ſome form or other, 


is to be found in the Water, or near the Courſe 
of the Spring, and actually mixes with the 
Water, or ſome of its Principles. For, tho 
the neutral, purgative Salt, cou*d by Fire, be 
ſeparated into a Mineral Acid, reſembling Spi- 
rit, or Oil, of Vitriol z and into an alkahne 


Earth, reſembling the alkaline Earth of the 
Water; as perhaps it may be; yet this wou'd 


afford no certain Proof, that the natural, pur- 


gative Sat was originally form'd by a ned 
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Vitriol; and 
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{cr looſe, and enter the Body of a Water, ſo as 
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Union of the two. If ſuch a method of rea- 


ſoning as this ſhould be allow'd, it would of- 
ten betray us into Errors; as depending upon 


this precarious Foundation, that fince Bodies 


are reſolvable, by Art, into certain Parts, or 
Principles; therefore Nature compoſes Bodies 
by joining thoſe Parts, 3 together. 
Indeed if Art were perfect, anc 


rations, this way of Reaſoning might perhaps 
be juſt. But whilſt Art — wipe fett 2 
it is; we are not to ſuppoſe, or imagine, but 
endeavour to find out the ways of Working em- 
ploy*d by Nature. Nor does this, when right- 
ly conſider'd, at all claſh with the Deſign of 
ho preſent Analyſis; as we do not expect to 
diſcover by it, how Nature originally form'd 
the Water ; (which belongs toa higher Chemiſtry 
than we are here concern*d with) but to find into 
what diſtinct Parts the Water is ſeparable, by 
ordinary Chemiſtry ;'ſo as to learn their Proper- 
ties, Effects, and Uſes, with a View to the Ser- 
vice of Mag." 2-517 cf 51-3 ell onthe moet 

13. But if irſhou'd once be made appear that 
a Mineral Acid actually mixes with the Water, 
in its Riſe or Courſe 3 and that the neutral pur- 
gative Salt is produced upon this Mixture 


cou'd exactly 
imitate Nature, in all Compoſitions, and Sepa- 
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then it might be a kind of philoſophical Satiſ- | 


faction, and an Inſtance of Power, to find that 


Art cou*d ſeparate an apparently ſimple Body, 
into the two Parts, or Principles, whereof NI. 


ture compoſed it. And tho” we cou'd render it 


highl bable, by general Obſervations, Ex- 
7 —— — that there is an Acid, 
under different forms, to be found in the Bow- 
els of the Earth, or near the Courſe of Mine- 
ral Springs; and ſhew how this Acid may be 
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to — the Effect now under conſideration; 

yet not having any poſitive Proof, of an Acid 
exiſting near the Confines, or Durreat. of the 
— * Spaw- Water, we purpoſely decline 
the doing thereof in this Place; as being ac. 
cording to the Art of Induction, rather a ſo- 
phiſtal Thing, than a real one; or tending 
to amuſe rather than inform. 

16. There is another Intimation not to be 
here omitted, tho' no more than an Obſervati. 
on of what happens in making of the Experi. 
ments above - mentioned, with the Purging 
Spaw- Water and Oil of Vitriol : as it may lead 


us ſomewhat farther in the preſent Enquiry, and 


afford an occaſion of ſearching into the Origin, 
or Cauſe, of the Briſkneſs of 7 the Water. The 


Obſervation is this, that upon adding two or 


three drops of Oil of Vitriol, to three or four 
ounces of the Spaw-Water, and ſhaking them 
together, a remarkable conflict enſues ; and up- 


on taſting the Water, it now has a much greater 


pungency, or briſkneſs, than before. And | 
when the Experiment is made in a Glaſs-Vial, 
and the Mixture is ſhook ſomewhat briſkly, 

whilſt the Orifice, or Mouth, of 5 Glaſs Te- 
mains cloſe to pp'd; 1 nn ing of it again a 
conſiderable Exp loſion is enly made of 2 
light Vapour, or ſubtile rarified . — like 
what iſſues from the Mouth of a Bottle of briſk 


— Water, upon opening it after, Ti 


x7. Now, if, what is above delivers con- 
the alkaline Nature of the Scarborough 
Spaw-Water, and its Earth, be well confider'd 
it ſhou d ſee, that this Effect is owing to th 
Earth of the Water, or produced by that, and 
the — a Yitriol, in the Act of ion, 
or Intermixture: which may direct us to en- 
quire 
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quire whether What is called the quick Spirit, 
or Briſkneſs, of the Water, be not naturally 
owing” to ſome ſmall Conflict exiſting therein, 


| berwixr a latent Acid, and the alkaline Earth 
$ 3 ESRC SE Ea 8 HS i} 


or me ae. ont | 
18. Our Experiments do not hitherto enable 


us to pronounce, either polirively, or negatively, 
upon this Point; but ſo much ſeems certain, 


(1) that Oil of Vitriol diſſolves this alkaline 
Earth, with a remarkable Conflict and Ebulli- 


tion; at the ſame time generating, or extricating, 


a fine, light Vapour, or ſubkile Matter, re- 


ſembling Air, which goes off in an exploſive 


manner: (2) that the addition of a little Oil of 


Vitriol to the Water, makes it much more brifk, 
or what is uſually called ſpirituous; provided 
ſs much be not added as to render the Water 
acid: (3) that this Conflict, whereon the arti- 
ficial Briſkneſs ſeems to depend, may be pro- 
long'd, in ſome degree, or render'd conſidera- 
bly laſting, by adding the Oil of Vitriol to the 


Water, in a very ſmall proportion, at due In- 
tervals: and (4) that the like Conflit, and 


briſk or ſpiricuous Taſte, and exploſive Vapour, 


may be made in common Water, for a great 


length of time, upon adding to it by turns, fix*d 
alkaline Salt, or Salt of Tartar, and Oil of Vi- 


mor”. 

ther, it may, perhaps, be rationally ſuſpected, 
that the briſk, or quick; and ſpirituous Taſte 
of the Scarborough Spaw-Water is at leaſt, in 
ſome meaſure, owing to a Conflict betwixt the 
alkaline Earth of the Water, and a latent Acid 


acting flowly therein; and thus continually diſ- 
ſolving the Earth into a neutral Salt, ſo long 


is the Conflict laſts, or the Acid can act as an 
Acid 1 after the Ceſſa 


tion of which Conflict, 
K | the 


19. Laying, therefore theſe Inſtances toge- : 


the Water may ſoon loſe its Briſkneſs, or na- 
tural inteſtine Motion; and thus, upon Stagna- 
tion, or thro? a want of this ſilent Fermentati- 
on, enter a new State, or begin to corrupt, or 
putrefy. But this ſhou'd be eſteem'd no more 
than a Suſpicion, and a Hint for farther En. 
quiry, till direct Experiments are brought to 
confirm 1t. 


20. The Experiment here principally wants 


ed, is one that ſhou'd plainly ſhew there is an 


Acid actually contain'd in the Water; and yet 
that this Aeid is of ſuch a Nature, or ſo envel- 


loped, as not to act powerfully, all at once, 


upon the alkaline Earth; as naked Oil of Vi- 
triol does, when added to the Water; but ſlow- 
ly, ſilently, and by degrees; thus, in length of 
time, converting more and more of the alka- 


line Earth into neutral Salt; and at laſt ceaſing 
do operate; either becauſe its quantity, or 


ſtrength, is overpower'd by the alkaline Earth; 


or becauſe it has converted the whole of that 


Earth into Salt. 5 
21. It was before ſhewn that Sea-Salt is na- 

turally contain'd in this Water; and it is cer- 

tain that Sea-Salt contains an Acid; or, to 


ſpeak more ſtrictly, that an Acid, called the 


Spirit of Sea-Salt, may, by Art, be readily 


| ſeparated from it; for inſtance, barely by the 
addition of - Oil of Vitriol. - Now, if by any 


natural Means, the Acid of the Sea-Salt, can 

be ſeparated in the Water, and ſlowly brought 
in contact with the alkaline Earth, a netural 

. purgative Salt may poſſibly thence ariſe, ſome- 
what in the ſame manner as we ſee in the ma- 

king of Glauber's Sal Mirabile ; where the Oil of 
Vitriol gradually laying hold of the Earth of 
Sea-Salt, as the Spirit diſtils off; at lergth 
A ITE „ forms 


"os SA. IS. © Rs BE. od: Rs 


_ 


1 


Sekt. V. 


forms a Cake of n Salt at the bottom of | 


of th Purging Water. 


the Retort. 
22. But before this Reaoiing can have any 
weight as Evidence of the Fact; there are ſeves 


ral Particulars to be confider'd, and ſeveral Ex- 


periments to be made ; thus, for example, as 
there appears to be but a ſmall proportion of Sea- 
Salt naturally contain'd in the Water; how can 
this afford a ſufficient-quantity of Acid, to pfo- 


duce a ſoniuch larger quantity of a neutral pur- 


gative Salt? And were the quantity ſufficient, 


yet by what phyſical Means is the Acid ſepara- 
ble from Sea-Salt in the Water? And tho” it 


were to be ſeparated, will it certainly act upon 


Water ? Is this purgative Salt conſtantly upon 


creaſe, ſo long as the Water continues in its 
briſk, or ſpirituous State, &c? 

23. Theſe Queries are not here propos d as 
1 we cou'd give ſatisfactory Anſwers to them; 


the alkaline Earth; ſo as to produce a neutral, 
purgative Salt, like that of the Scarborough 


the Increaſe, and the Sea- Salt upon the De- 


2 


but with a View to intimate that there may, poſſi- 


bly, be a latent Acid, or the Matter of an 


Acid, contain'd in the Water; and that this 


Acids may poſſibly be ſlowly ſeparated by the 
ordinary Operations of Nature, ſo as to anſwer 
particular purpoſes in the Water; without un- 
dertaking, at preſent, to ſhew what this latent 
Acid is, where it reſides, or how it acts. That 
Acids may be latent in Liquors, till they find an 
opportunity. of manifeſting themſelves, we learn 
from many Inſtances as in Wine, Milk, Honey, . 
Sugar, &c. wherein, at firſt, the Senſes,” nor 
even the more exquiſite Experiments, can dif- 


cover no Acidity; yet Wine by bare ſtanding 


throws off a an acid Salt, or Tartar, Milk turns 
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ſour, and n and Sugar, with Water and 


Warmth turn to Vinegar. 


24. But we have ſtill a farther View'i in this 
Procedure; for, having undertaken to ſhew 
ſomething of the Art of Induction, or the Me- 
thod of Enquiring into phyſical Subjects, but 
particularly into Mineral Waters; we wou'd 
not willingly omit any Opportunity of illuſtra- 
ting this Art by Examples; and therefore chuſe, 
on all ſuitable Occaſions, to point out, as much 
as poſſible, the various Steps of Enquiry, and 
the ſeveral Workings of the Mind, neceſſary to 
the forming of a juſt Induction being perſua- 


ded that it- this Method were ſteadily purſued, 


in a ſuitable variety of Subjects, more and great- 
er Diſcoveries might be made in Nature, with- | 
inthe Compals of a few Years, than wi the com- 
mon Method, in many. 

25. We fear to have dwelt too long upon 
this dry Article of Earth; as it may ſeem to 
thoſe who do not eſtimate Things p iloſophi- 


- cally ; and ſhall therefore endeavour to diſpatch, 
in a conciſer manner, what we have for the 
Preſent, further to ſay of it. And thus much 

| ſeems to be fairly diſcover'd of i it, that it is of a 


highly alkaline nature, and convertible into a 
neutral Salt with ſuitable Acids: whence it 


might be proper to enquire whether this Earth 


may not have ſome confiderable Uſe in Medi- 
cine; and, on many Occaſions ſupply the place 


of other leſs powerful terreſtrial Alkalies, or 


thoſe commonly called the Teſtacious Powders. 
But, having not yet given it alone, to anſwer 
any curative 3 we can only recommend 
it. as a Thing worthy of 

Properties and Eſſecls; and particularly in cer- 
tain- Diſeaſes of Children, Shich appear to be 
chieky ſeated. | in the firſt Paſſages, and are As” 


Trial, from its obvious | 
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ed to proceed from a predominant Acidity i in 
the Bowels and Juices. 


26. It may, likewiſe, deſerve a careful Ex- | 


amination, whether ſome conſiderable Effects of 
the Scarborough Spaw-Water, upon drinking 1 It, 
are not owing to this alkaline Earth; as par- 
ticularly, it's being found curative in Hecticks, 
ſerviceable in Conſumptions, ſuppoſed Ulcers 
of the Lungs, Kidneys, &c. after the Mineral 
irit, or chalybeate Virtue, has been diſcharg- 

by open ſtanding, or by a moderate Heat; 
vided the Water be drank, in ſuch ſmall 
doſes, and at ſuch intervals, as to prove rather 
alterative than purgative: which, poſſibly, is 


no inconſiderable Secret 1 in the adminiſtration # 


this Water. 


27. Again, we recommend to farther En- 
quiry, whether the great ſafety, and advan- 


tage, wherewith the Scarborough Spaw- Water is 
freely drank the next day after the plentiful, or 


immoderate, Uſe of Wine, or other ſpirituous 


Liquors, be not, in ſome meaſure, owing to 


this alkaline Earth 3 _ chiefly on account of its 
correcting the Acid which ſuch Liquors are apt 
to leave behind in the Stomach, ſo as to occa- 
ſion Nauſea's, Sickneſs, the Tears harm, Head- 


ach, &c. which are found to be ſoon remedied | 


upon drinking the Scarborough Water. 

28. If this alkaline Earth, n by itſelf, 
ſhall, upon competent Experience, be ound to 
have conſiderable Virtues; it may then be pro- 


r to try whether the Water itſelf cannot be 
eighten'd. in thoſe Virtues, or render*'d more 
efficacious in the Cure of certain Diſeaſes, by a 


prudent addition or uſe of more of this Earth. 
And this ſhould ſeem, to be the more neceſſary 


in ſuch Diſtempers as are attended with loſs of 


| Subſtance to the Veſſels, or Organs, of the 
a3 _ 7 7 mW 
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Body, great Waſting, and inward Decays, 


&c. ö . ON; 4 | 
29. If, on the 8 there are any Di- 


ſtempers, in themſelves of an alkaline nature, 


Where this alkaline Earth may be ſuppoſed im- 


proper; it is eaſy, according to what was above 
obſerved, by the prudent addition of a ſuitable 
Acid, to render this Earth neutral; and thus 

to accommode the Water to the nature of the 
Diſtemper, even tho* Acids themſelves were re- 


——: 3 
30. An Objection, indeed, has been made to 
certain Mineral Waters, on account of their 


containing a large proportion of Earthy Mat- 
ter; as if this were inſoluble in the Body, and 


tended to generate certain Diſeaſes, rather than 
cure them; as particularly the Gout, Stone, 
Aſthma, &c. and a very plauſible Argument 


might be formed upon this Suppoſition, with- 
out conſulting Experience, But, as we hope to 


have ſhewn, in the Courſe of this little Enquiry, 
that no ſuch Reaſoning is of force, without Ex- 
periment; the Objection, ſo long as it reſts in 
Neroli, has no Right to an Anſwer. _ 

31. All Waters, more or leſs, appear to con- 
tain an earthy Subſtance; and thoſe, of the 


common kind, are allow'd the pureſt and whol- 


ſomeſt that contain the-leaſt ; eſpecially if it be 
of the hard, cruſty, petreſcent ſort; which, 


tho'it might, perhaps, ſometimes contribute to. 
the generation of a ſtony, or tartareous, indi- 
geſtible Matter in the Body; yet it ſhould 


feem, that no valid Argument can hence be rai- 
ſed againſt a ſoft alkaline Earth, in Mineral 


Waters; or an Earth eaſily convertible into a 


neutral Salt (perhaps by the Acid naturally lodg- 


ed in the Stomach ;) and capable afterwards of 
acting as a diſſolved innocent Salt, in the Body, 
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And tho' it ſnou'd remain unalter*d therein; 
are not the ſolid Parts of Animals and Vegeta- 
bles, formed of a real Earth? This Article of 
Enquiry may deſerve to be proſecuted in the in- 
ductive Manner. But Medicine is hitherto lit- 
tle acquainted with the Art of Iuduction. is 
32. From the preceding Account of the 
Earth of the Scarborough Purging- Water, it 
may be ſuſpected, that the Uſe of it in the Wa- 
ter is to render the whole properly alkaline; - 
and fit for the Cure of ſuch Diſtempers as re- 
quire the aſſiſtance of Edulurants, or Sweeteners, 
as they are called; ſuch, in particular, as the 
acid Scurvy, ſharp Humours, ill Habits of Bo- 
dy, unſound Viſcera, old Ulcers, Diſeaſes con - 
ſequent upon hard Drinking, many of the Diſ- 
eaſes of Children; and in moſtCaſes where a fine, 
or ſubtilized alkaline Earth is proper. 

33. We do not, without farther Examinati- 
on, pretend to determine the ſpecifick nature 
of this Earth; or to ſay whether it be an Earth 
ſui Generis, or referable to any known kind. 

In ſome of its ſenſible Properties, it ſeems to 
agree with Talc. But before its true Nature 
can be aſſign' d, its entire Figure, or Shoot, if 
it has any, ſhould be found; the Salts it makes 
with different Acids examin'd; and the colour 
it gives to cryſtalline Glaſs in Fuſion; its Phe- 
nomena upon long Calcination; application to 
the Magnet, &c. noted. But theſe Experi- 
ments remain to be made; at leaſt, in a more 
ol and exact manner than we have hitherto made 
34. But, beſides this alkaline Earth, there 
appears to be another, ſeparable from the Wa- 
ter, -upon long ſtanding, in the form of a Bolar 

Earth; containing, or affording by Fuſion, a 
{mall proportion of Iron. But as this ſeems to 
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be no Principle of the Water, in its natural, 
ſound, or perfect State, and, not to exiſt, under 
that form therein, till the Water has undergone 

ſome conſiderable alteration, or begun to pu- 
trefy; we ſhall take no farther notice of it, in 


this place; as our preſent Deſign extends only 
to the Analyſis of the Water in its ſound, or 
perfect ſtate; leaving its putrefied ſtate, and 
its recovery from thence, to be examin'd here- 

35. For the ſame Reaſon, we here make no 
mention of a Sulphur, of actual Brimſtane, in 
the Water; as this is not diſcoverable therein 
till after Putrefaction; which, poſſibly, may be 
found an Operation that generates, produces, 
or extricates Sulphur in the Water, ſome what 


after the ſame manner as inflammable Spirit is 


generated, Or produced, by vinous Fermen- 


36. There is ftill another kind of Earthy 


Subſtance, - which appears ſeparable from the 


Water, in its entire, or perfect ſtate, by an ar- 
tificial Contrivance to concentrate the Mineral 
Spirit, or Irony Principle thereof, and per- 
haps reduce it from a volatile to à fix'd ſtate; 
by the addition of powder'd Galls, or other 
* — vegetable Subſtances, fit for the ma- 
king of common Writing Ink, with Cop- 
pres or the Vitriol of Iron. But this Irony 

rinciple will come more naturally to be ex- 
amin'd, under the Head of Mineral Spirit, to 


which it may properly belong; as appearing 
to exiſt under that form, in the natural, ſound 


ro- . 


and perfect Water. We, therefore, no 
ceed to the two leſs ſenſible Principles of. 


Purging Water; viz. Air and Mineral Spirit. 
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SECT. vr. - nba 
a the Air of. the ru, Water. 


E. an R ae e more or lte comteithd 
in all Water; but particularly the freſh Scare. 
borough Spaw-Water abounds with it; -allow- 
ing that ſubtile exploſive Matter to be Air, 
which is plentifully diſcharged by this Water, 
(upon ſtanding, for ſome time, under the ex- 


hauſted Receiver of the Air- Pump) in the form 


of thoſe generally called Air- Bubbles in Li- 
quors; which kind of Bubbles are large in the 


Purging Water, and darted with confiderable 
force from the bottom part of the containing 
Glaſs, to the Surface ; whilſt the Receiver re- 
mains exhauſted by working the — 

2. So, likewiſe if a Glaſs.Vial be filled <q 


freſh Scarborough Spaw-Water, and the Mouth 


cylindrical 
Glaſs, nearly filled with the ſame Water; the 


lower Glaſs being ſet in a Water Heat, the Wa- 


of che Vial be inverted into an 


ter whereof does not reach up to the Vial; the 


Warmth will occafion che Air in the Spaw- 


Water to riſe up into what is now the upper 
part of the Vial, and there collect into a large 


Bubble; whereby the proportion of Air con- 
'-Water 


tain'd in a certain quantity of the 
may be nearly determin' d. But we attempted 
to make the Experiment, more — 


without Heat, in che following manner. 
3, We filled a common Quart Bottle with 


the Purging Water at the Well-Head; then 
immediately tied over the Neck of the Bottle a 
limber Bladder, which had firſt been well oiled 
+175: i to render it more pliable, Fo 
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fill up the Pores; ſo as, if poſſible by this 


means, to prevent any eſcape, or avolation of 
a ſubtile Matter thro? the ſides of the Bladder 


taking Care alſo firſt to ſqueeze out all the Air 
it might contain, by drawing it, like a ſtring, 
ſeveral times thro* the Hand. Having thus 
fix'd the Neck of the Bladder tight to the Neck 
of the Bottle; ; the Effect Was, that, in a few 
Minutes, without any application of Heat, the 
Bladder ſwell'd; and appear'd as if it were near 


2 quarter full of Air. And, in this ſtate it re. 


main'd for ſeveral days; during which we fre- 
ently compreſs d the Bladder, beginning at 
the Neck of the Bottle, and twiſted it upwards; 


fo as to collect all the ſubtile Matter at the up- 


per Part of the Bladder; where, af thoſe times, 
it conſtantly appear'd to ſwell the Bladder into 
a round Rall, the ſize of an ordinary Orange; 


and had it been Water, wou'd have meaſured 


about a quarter of a Pin. 

4. Hence it ſhowd. ſeem that a conſiderable 
praportion of a dry, ſubtile, Elaſtick Fluid is 
naturally contain'd, after a looſe manner, in the 
Water; ſo as to be ſeparable from it ſpontane- 


oifly; 3 without any external Heat, more than 


that of the common Air, or Atmoſphere; and 
that it even flies off from the Water with ſome 


degree of force; as being able to diſtend a Blad- 


der whoſe ſides are compreſsd, or ſqueezed to- 
getherꝭ · by the weight of the Atmoſphere; In 
order to diſcover What this ſubtile Matter, thus 
collected in the Bladder, was; we proſecuted the 
Experiment ſomewhat farten. 
177 Be After: : the. Bottle f and Bladder g had con- 
tinued for above a Week, in the ſtate already de- 
ſcribed; by twiſting the under part of che B 1 
der we ſqueezed the ſubtile Fluid, to rhe upper 
end, and there tied it up in the form of a Bel 4 
Ha | all; 
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Ball; then taking off the lower String which 
faſten? d the Bladder to the Neck of — Bottle; 


we removed the Bladder, with its Conten ts. 


And now pouring ſome of the Water out of 


the Bottle, we added pulverized Galls thereto; 
but found it afford no purple Colour: which 
gave us ſome little Expectation of having ob- 
tain'd ; the Mineral Spirit in the Bladder; tho? 


we ſuſpected, the ſubtile Matter here roſe too 
ſoon, or with. too ſmall a 2 je of Heat, to 


be the Mineral Spirit, which appears to con- 
tinue for ſome time in the Water, upon ſtand- 


ing; and does not entirely quit it over che Fi ire, 
without a ſcalding Heat. 


6. However, for farther Satisfaction, after 


having examin'd- the Bladder, and found it's Con- 
tents elaſtick; we plunged it's Neck into com- 


mon Water, where a little powder'd Galls had 


firſt been put; then taking away the Ligature, 
we gently ſqueezed the Bladder downwards, to- 
wards the Water, to make it diſcharge its Con- 
tents therein; not forgetting: to keep the Wa- 
ter ſtirring, that it might, if pollble, imbibe 
the ſubtile Matter: and thus having, by ſlow 


degrees, render; d the Bladder flaccid, or brought 


its ſides cloſe together, we took its Neck out of 


the Water; bur no red or ande Colour en- 
ſued. 


To This Experiment, confidertd.i in _Y irs Cir- 


cumſtances, opens a large Field for farther En 
quiry; particularly — regard to the Mineral 
Spirit, which here ſeems to have eſcaped inſen- 
ſibly, and left us, as it were at Fault; bei 
neither found in the Water nor Bladder: whic 
affords. us an Inſtance of the gre: 

Nature; and may 


us upon in venting more 


ſuitable Expedients to detain, collect, or fix this 


al Spirit, or, bring it under the more im 
5 mediate 


1t Subtilty of | 
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O the Air Part HI. 
* A the Senſes. But this be. 
longs to hw following Section; at preſent we 
are chiefly concerned with the Air of the Water; 
which — to have been ſeparated, collected. 
re render'd 2 hens the preceding Ex- 
iment.' 
8. But this Experiment itſelf requires to be 
farther verified, varied, and extended; ſo a 
to ſhew whether the ſubtile Matter here collect. 
ed be true and permanent Air; whether it be 
unmix*d with any thing elſe; whether ir has a 
greater Elaſticity than common Air; what is it's 
abſolute, and what it's ſpecifick my 3 whe. 
ther it be tinged with the 'Minera Spirit; 
how it muell comes into the Water; what 
Proportion it bears thereto; vhether it be acciden- 
tal, or a true Principle therein; whether it will not 
in time, be abſorbed by it's own Water again, &c. 
for this and much more muſt be done, before we can 
have an Inductive Hiſtory of this Ingredient of the 
Water. But the ſlender Enquiry we have hitherto 
made, falls ſhort in theſe: Particulars. 
9. But, perhaps, the following Spores 
added to thoſe already produced, may enable 
Jus to malte a juſt Diſtinction betwixt the Air 


and Mineral Spirit of the Water, and incline 


us to allow them both as Principles. For, hav- 
ing filled an open cylindrical Glaſs, with the 
freſh purgative Water, and put it under the 
Receiver "off an Air-Pump, then exhauſtin 3 
Air, in the uſual manner, and keeping the 

ter in this State till it a 4 0 Eni n mot 


Air- Bubbles. We after wards took the Water 
aut, and — en of Galls there - 
to; upon che Water appear d to change 
its colour, or turn purple, as ftrongly as before 
it was ſet under the Receiver. Whence it ſhou'd 
oy _ che Minerals — or chalybeate Pro- 
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y of the Water, did not eſcape along with 
the Air- Bubbles here diſcharged by the Water; 
and conſequently that theſe Air- Bubbles and the 
Mineral Spirit are two diſtinet Things, ſepara- 
ble from each other; ho nen _— in 
the Water toget 

10. And t Ex viment; and aden 
may ſeem ſome what farther 2 . 
that tho* the Chalybeate Mineral Water appears, 
by the common Experiment with Galls, to on- 
tain more of the Mineral Spirit than the pur- 
ging Water does; yet by the Experiment of 
che Air-Pump, the Purging Water diſcharges 
more Air- Bubbles than the other; and accord- 
ingly, having fill'd a Quart Bottle with the 
Chalybeate Water, and fitted a Bladder to it, 
at the ſame time, and in the ſame manner, as 
above deſcribedꝰ“; the Ball of ſubtile Matter 
here collected in the Bladder, was not above 
one fourth part ſo large as in the other. This 
Experiment, therefore, if found conſtant, inti- 
mates that the Air and Mineral Spirit are two 
Things in the Water; and that where one is 
largely contain'd the other may be leſs. 

11. And it is chiefly on account of this large 
proportion of Air, naturally contain*d in the 
Purging Water, that we rather incline to make 
it a Principle; for if no more Air cond be here 
liſcover'd than in common Water, or the ordi- 
nary Sorts of purging Mineral Waters, ſuch as 
thoſe of | Epſom, Dulwich, Afton, &c. (which 
are found to contain but little Air, or no more · 
than almoſt any other aqueous Liquors) "there 
cov*d be no juſt Foundation for making Air a 
Principle, or a. more than ordinary Iagred int. 
in the © purging Scarborougo So | 
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12. Having, therefore, diſcovef'd a Method 
df ſeparating this Air from the Water, and col- 
lecting it, in a palpable form, diſtinct from the 
other Principles; we ſhou'd next proceed to 
examine its Properties and Effects; with a View 
to diſcover, whether it differs from the common, 
or atmoſpherical Air: but as we have hitherto 
made no conſiderable Progreſs in this part of 


the Enquiry; all that can fairly be ſaid of it 


at preſent, is, that it appears to approach the 
Nature and Properties of common Air; and as 
| ſuch, we ſhall here conſider its Uſe.in the Wa- 
ter; referring, for farther Satisfaction, to fu- 
ture Trials, and our Chemical Lectures, eſpe. 
cially the two that treat of Water and Air. 
13. As, according to the. Obſervations and 
Experiments above delivered, the Air appears 
to be under a State of compreſſure in the Wa- 
ter; ſo as readily to eſcape, upon the firſt Op- 
portunity offer'd ; hence this Air ſhou'd ſeem 
to exert à kind of ſtruggling Motion in the 
Water; ſo as to keep the Particles thereof at a 
greater diſtance from each other, or render the 
whole ſpecifically lighter, than after this Air has 
deſerted. it. And accordingly, the ſpecifick 
Gravity of the Water appears to be conſidera- 
bly increaſed upon the Avolation of the Air; 
tho' the Mineral Spirit, perhaps, may till re- 
main behind. But this alſo requires to be far- 
ther verified; as it might eaſily be by means of 
the Experiment made with a Bladder, tied over 


a very ſlender long- neck d Glaſs, fill'd with the 


freſh Water; and finding the Surface thereof 
fall lower, when the Air is ſeparated and col - 
lected in the Bladder ; and preſently removed 
e og 6 
14. If this ſhou'd prove the Caſe, we might 
hence, perhaps, infer that one Uſe of the Air 
Et fo ER, 15 1 
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to the Water, is to rarify it, or render it more 
light and ſabtile, whilſt * under its own 
form, therein. And this may ſeema little con- 
firm'd; from hence, that the Water, drank 
freſh at the Well, whilſt the Air remains in it, 
appears to ſit lighter upon che Stomach, and to 
fly up into the Head, and diſtend che Veſſels, 
more than when it is drank after ſtanding open 
F- for ſome time; ndr, the Air appears to 
eſcape. 
2 And tus, as Air is caſtick, or has the 
Property of rarifying, or diſtending itſelf eve- 
* eat 3 it. ſhou'd ſeem that the 
— Heat ” the Body, by rarifying the Air 
contain'd in the Water, ha drank freſh ; wi- 
dens the Paſſages ; and thus renders the Water 
more ſubtile and penetrating 3 or enables it to 
- enter ſuch fine Veſſels, as might not otherwiſe- 
- |  cafily admit it: whence the Water may be 
n aſſiſted 1 in its Operation, and render'd more effi- 
e cacious in opening Obſtructions, and cleanſing 
a the finer Canals of the Body 
e 16. And if this Uſe of the Air in the Water 
be rightly aſſign' d; we have hence one Reaſon 
k of the difference found betwixt drinking the 
Water freſh at the Well-Head, and — it has 
ſtood open for ſome time, ſo as to diſcharge it's 
. Air. For tho' the Water retains it's purgative 
- Virtue after the Air is gone; yet it ſeems not 
of now to paſs ſo far into the Habit of the Body, 
er and produce all the ſame Effects, as when it is 
ie drank freſh, and replete with its natural Air 
fand Spirit. Whence to have the full Effect 
and Benefit of the Water, it ſeems moſt adviſe- 
d able to drink it freſh at the Well-Head: tho 
in ſome Caſes, it is, doubtleſs, beſt to drink 
ht it after both the Air and Mineral Spirit are diſ- 
ir | 1 charg d. ; 
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Sit z as Wipro ie acts the ven, or 
Viſcera, are weak or unſound. | 
17. Another Uſe of the Air in the Water 
may be, to give it that Quickneſs, or Briſknef; 
of Taſte, for Which it is remarkable, when 
freſh; tho? this Effect, upon being fully en- 
quired into, may perhaps be found to depend, 
not ſo properly upon the Air, as upon a certain 
phyſical Action in the Water, whereby the Air 
itſelf is produced. And here it may deſerve to 
be tried, whether the artificial introduction of 
Air into common Water, will render the Water 
properly briſk, or pungent; 15 the ere 
or Scarborough Spaw- Tater. For, if not, it 
may hence be bf huſe Red that Air, as Air, does 
not give Briſkneis to theſe Waters. And, in- 
deed, t en room to ſuſpect, that Air, 
in this Caſe, is rather a Concomitant than a 
Cauſe; or that the Air is here generated, by 
the Action, or Operation, which is the true 
Cauſe of Brifleneſs z as we ſee upon adding Spi- 
rit of Vitriol, or other Acids, to common Wa, 
ter, firſt made alkaline with Salt of Tartar, or 
the like . 

18. In the mean time, it may be ſuſpedted 
that the Air, or ſubtile Matter, whether na- 
turally exiſting, or generated, in the Water, 
ſhou'd have ſome ſhare in producing this Effect; 
as it may prove the Inſtrument, or ſecondary 
Cauſe, of an inteſtine Motion in the particles 
of the Water, by ſtruggling among them, and 
endeavouring to eſcapes - whence. the Particles 
of the Water, thus on the itated, may be more 
briſkly N u e Tongue or made, 
in part, to fly off, and weils e the olfactory 
Nerves. But Was r revflains to be confirmed, or 
rejected, by particular Experiments: and we 
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or ſuch an one as is capable of riſing 


e the Mineral Spirit of. the. Baris 5 


ok VI. nb Parging Water. 
: 7 — it only as a diſtinction that took 
i” — riſe from 


tante 


Experiment. without affecting it 
19. Ir miſt; alſo he lefe or fare Expert- 


ments to determine, whether a part of the Air, 


ſtill remaining in the Water, after the Air-Putmp 
has acted upon it, be not a kind of Vehicle ts 
the Mineral Spirit, or light Irony Subſtance ; 
which afterwards gradually makes its eſcape, in 


the open Air, or all at once upon feeling a ſuit- 
able degree of) Heat. The Air- Pump is not 


found to extract all the Air contained even in 


common Water; nor does the Mineral Spirit, 


or Irony Principle, of the Scarborough Spaw- 


Water 9 to be extreamly light and Vole, 


tile; whence in order to its eſcape, (if ever it 
does eſcape the Body of the Water ; and not 
ſtill remain therein, under a different form) it 
ſhou'd ſeem to require the aſſiſtance of ſoms 
more volatile Matter than itſelf, to carr 2 it off; 
reely in 
the open Air, or with a certain degree of Heat, 
not much leſs than the Heat of boiling Water: 
which are Properties that may comport with 
Air. But this is only a Suſpicion ; which will, 
poſſibly, be ſomewhat farther countenanced, or 
falſified, in the following $ Section. 3 


SECT. VII. 


Mater. 


= Ti the purging Stub Warer, 


| beſides the aerial Principle, naturally contains 


what may be called a Mineral Spirit, we have 
92 had tat: MTs: amounx- 
z ing, 
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ing, pethaps, whenduly compar'd andweigh's, 


to a ſufficient Proof the Pact: 


But what this 


Spirit is, how produced, how lodged in the 


"Water, how alterable therein; And What are its 
Properties, Virtues and A remains che * 
yet of farther Enquiry. 


a And as, in the proſecution. hereof, . 


common Experiment with Galls is of ſingular 
Service; or a principal Thing whereon the Evi- 
dence of che Fact, and the other Era, 
relating d this part of the Enquiry, 
it may here be neceſſary to explain and illuſtrate 


this leading Experiment, and endeavour to de- 


rive it from its true Prihciples: For tho” the 


Experiment itſelf be common, yet the phyſical 
Reaſons of it ſeem to be little underſtood. 


3. And perhaps the Foundation of this Ex- 
iment cannot be more ſatisfactorily learnt, 


than by carefully attending to the Proceſs for 


making the common black Writing- Ink, with 
Copperas, Galls, and Water; after ſome know- 
ledge is gain'd of the U go ended the Ingredients 


| *. *d therein. 


4. Common Copperas appears to be no other 


than an actual Vitriol of Iron, made from the ll 


Pyrites; or Vitriol Stones, which abound with 
Sulphur and the matter of Iron z at leaſt the 


Pyrites are ſeparable, by Fire, into an actual 
Brimſtone, and an actual Iron; as into two prin- 


cipal Parts, whereof thoſe Stones conſiſt. And 
accordingly, a true Copperas, or Vitriol of Iron, 
like that commonly made at the Copperas- works, 
may be eaſily obtain'd from a fermented or burnt 
Mixture of Iron Filings, Brimſtone, and Wa- 
ter; as alſo from Iron alone; diſſolved in a weak 


Spirit of Vitriol, or the Acid of Brimſtone“. 
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GIII. a — Water. 
Hund thus, Hſe common Copyerns were farther | 
chamin' d, in Ow Properties wy Effects, 
it Will appear 30 be; a true Vitriol of Iron, ge- 

nerated by a ;Nolution. of that Metal, or the 
Matter of chat Metal in a Mineral Acid, ſuch 
as is naturally contain d nee or afford- 
be: by it, upon burning 1 

. Galls, on the — . hand are a natural 
vegetable Product ion, of the aſtringen t. or 
ſtyptiek, kind; ſomewhat like Oak-Bark, tho” 
more rough, ſtyptick and aſtringent than that; 
whence the Powder of Galls is found to be what 
the Chemiſts call a light Abſorbent, or Preci- 
pitaat 3 which, when added to metallick So- 
lutions made with the Mineral Acids, acts ſome- 
what after the manner of Saltof Tartar, Quick- 
lime, or other. alkaline Subſtance, tho? leſs pow- 
erfully ; ſo as to weaken, or blunt, the Men- 
ſtruum, and cauſe a, low Precipitation of the 


metalline Matter, 0 rhe bottom of. the on = 


taining Glaſs. Tian 
= Copperas readily diſſolves in Water, and 5 
for ſome. time, remains totally, ſuſpended there- 
in ; but; by degrees, its more ponderous me- 
tallick Fart ſpontaneouſly falls to the bottom, 
in the form of a yellow, or orange colour d 
Powder, or Oker; which, by fuſion, may be 
reduced to Iron again: but, for. ſome conſider- 
able time, as was before obſery'd, this me 7 
Matter is alſo ſuſpended, and uniformly diffuſed 
thro the Body of the Water; ſo as to make a 
tranſparent, and if the proportion of the Cop- 
3 be ſmall, a pellucid Solution. u 
Powder of Calls, tho* it does not totaliy 
diſſolve in Water, yet readily, communicates its 
finer ringing oa « Zo ; ſo as, if the propg- 
tion 


Of ibe Mineral Spirit Part. U. 

tion of the Powder be large, to make a high 
cColour'd Tincture, or Infuſion; which if ſuffi- 
ciently diluted, or weaken'd with more Wa- 
ter, may alſo be made to appear pellucid. 
And in this manner, two pellucid Liquors may 
eaſily be procured, which upon being barely mix- 
ed together, ſhall inſtantaneouſly turn to a kind 
of black Writing Ink, like the ordinary ſort, 
made in the common manner by a warm Infu- 
ſion of Copperas and bruiſed Galls in Water. 
8. To difcover the phyſical Cauſe of the Effect 
here produced, or the Reaſon why Ink is thus 
obtained; it will be neceſſary to remember what 
was above deliver'd of the Nature and Proper- 


ties of che two principal Ingredients concern: d; 


viz. that Copperas is Iron diſſolved by an Acid; 
whereby the whole becomes ſoluble in Water; 
and (2) that Powder of Galls, or the Infuſion 
of Galls in Water, is an abſorbent, or a mild 
Precipitant, with reſpect to metallic Solutions: 
Whence it may be reaſonably ſuſpected that, in 
the making of Ink, the finer Parts of the Pow- 
der of Galls coming in contact with thoſe of the 
Copperas, a beginning Precipitation immedi- 
ately enſues z or, in other Words, that the Par- 
ticles of the Acid in the Copperas, which kept 
'the Particles of Iron diſſolved in the form of a 
compound or metallick Salt, being now weak- 
en'd, abſorbed, or attracted, by the Particles 
of the Galls, rather more than by the Particles 
of the Iron; hence theſe latter are fomewhat 
| looſen'd from their former Texture, or Combi- 
nation, in the Copperas, and now appear in 
their own natural, opake form, or duſky co- 
lour ; ſo as if numerous, to render the Mixture 
black; and diſpoſed to let the heavier Mat- 

2 ter, 


Sed. VII. of the Purging Water, 
ter, viz. the Irony. Particles, fall to che bot=. 


But this ſhou'd be efteend-n no more than 

a Suſp! icion, till particular Experiments are pro- 
q to verify, or confirm it: thus eſpecially 
ic requires to be ſhewn that Iron alone may, 
without either Copperas, or Galls, be reduced 
to ſuch à ſubtile Powder, as to keep ſuſpended 
in Water, and conſtitute a black Ink, Hke the 
ordinary ſort: for this ought to be the Caſe, if 
the Reaſoning above be juſt; which ſuppoſes 


that Copperas is no farther of uſe in the making 


of Ink, than as it contains Iron ſubtily diſſolved, 
or reduced to fine Particles; whilſt the Acid 
which reduced the Iron to this ſtate has its far- 
| ther Action upon it leſſenꝰd or ſuſpended.  - 
10. And we have ſome Reaſon to believe, that 


the Experiment, when well made, might be at- 


tended with Succeſs; or that a black Ink might 


ſting Iron and Water together; even tho? the 
Water ſhou'd be pure, or contain no acid or 
ſaline Particles; and tho* the Iron ſhou'd at firſt 


be clean, bright, or no way ruſty. But as we 


have not brought this Experiment to full per- 

fection, we do not here produce in dxect Con- 
firmation of the Theory above deliver d; tho? 
we incline to think it might be carried ſo far as 


to ſhew, that the common Ink is little more 


than a Solution of Iron; and when dried in 
Writing, ſcarce any thing elſe but che Particles 
of Iron left upon the Paper. 


11. That there is a tendency to Precipitation 


in Ink, may appear from hence, that if it be 

not thicken'd, or render'd ſomewhat glutinous, 
by the addition of Gum Arabic, Sugar-Candy, 
or the — it is apt to 8 its irony Parti- 


3 nl - 


Ls produced, barely by long grinding and di- 
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eles, in the form of a fine black honderous Pow- 
der, at the hottom of the containing Glaſs. : ſo 
as to leave the upper part of che Liquor clear 
or pellucid; and this tho the 5 incture of Galls 
is ſomewhat glutinous, or ſti gs whereby 


kept from falling ay. downwards 
12. But it may here be objected, chat allowing 


_ the Particles of Iron may remain long ſuſpended, 
and uniſormly intermix'd with Water yet it ſeems 


queſtionable whether theſe alone can communi⸗ 


N ona ſo great a degree of blackneſs: as we find in 


nk ;. fpecially'as che natural colour of Tron in 
the Piece, is far removed from blatkneſs; or 


even after being reduced to ine Powder by Cal- | 


cination, or Ruſting. The Anjwer:to-this Ob- 
jection ſeems ãn part derivable from hence, that 
Iron is much more fubtily: * By 
the interpoſition of the Acid, than it is by. Fi- 
ling, Ruſting, or Calcination: and tit even 
Silver and Gold, when reduced to * = 

a certain degree of fineneſs, are black; 
ſee in the ſtrokes drawn with them upon — 
white plaiſtry Lea ves of common Table- Books. 
Nor, * itſelf, when properly ex- 
amin'd, of ſo deep a black, as chat it may not 
be reaſonably ſuppoſed. owiiig to the fine irony 


Particles it contains; for if à ſmall quantity of 


the blackeſt Ink be put into a very ſlender —— 
of Glaſs, and viewed againſt the Light, it will 

appear not black, but abmoſt as: pale as com- 
mon Water. But a more direct Anſwer to the 
Objection might be given; if Iron was once 
diſſolved ſo e with Tron ITN 45 to 
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13. Iron is of a very OE eee: as to 
diſſolve in mare Liquors than perhax 
_ Metal ; thus it is readily corroded and t 

Ruſt by en in che open Air; * 
diſſolves in Ju dcs i 11 to form 
a kind of Ink; b 
ahaokk, any Fruit. ar an Iron Ka And thus 
WL 1 readily. 1 4 Ink With the Infuſio 
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may ſee farther co co 
zents.z/ thus in 
| be adde 

8 Wor, it appears f 


lar; if the Powder 12 


= | 


alls; and bright Iron alſe ill do the Wen | 
we have tried; which 51 5 


to. a mixture of Oil of Vitriol 


1 cic upon. the cutting of - 


ache e e the ee 3 | 
it. Jeſs. ſharp. upon. the Tongue. 
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are turn'd'into Vitriol again; whereby the whole 
Liquor is reduced to the State of a weak or 
lucid Splution of Vitriol, entirely wantin 1g the 


Blackneſs of Ink. And on the ſame account it 


appears to be, that Ink-ſpors, or Iron-moulds, 
22 out of Linnen by Juice of Lemmon, 


1 of Sorrel, Verjuice, &c. as theſe acid 


iquors diſſolve the irony Particles, which, in 


that form, ſtick cloſely to the Linnen ; and Hat 
reduce them to the condition of a Vitriol of 


Iron; which will now readily diſſolve, and be 


waſhed out by common Water. 

15. And this ſeems farther Comtetiariced * 
hence, that when Ink is turn! d to a pellucid Li- 
quor, by the addition of Oil of Vitriol, or 
other Acid; the freſh addition of more powder 


of Galls, or any fix*dalkaline Salt, (ſo as ſuffl-⸗ 


ciently to lower the force of the Acid, or en- 


vellope its Particles) will inſtantiy teſtore tho 
Blackneſs to the Liquor, or turn it to Ink again; 
which, in this manner, may be ſeveral times diſ- 


charg d. and recover d. in the 825 of a few 

Minutes. 3 
16. Another intime chat it is the "0 

alone which conſtitutes Ink, may-be derived 


from finding, upon. trial, that no- Acid; nor 


Oil of Vitriol, or Spiritof Sulphur, which with 


Iron conſtitute Copperas, will make Ink 'with 
Galls and Water: whence jt ſeemz a Conſequence, 
that if Copperas be no more than a Compoſiti- 
on of Iron and Acid *; it cannot be the Acid, 


but the 4 in the Copperis, which makes 
the Ink; unleſs it can be ff. wn, or reaſonably 
ſuf Qed, that the Acid zern r new TOs 
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ben vn. 3 we Porging „. 
ty by the N But Oil of Vitriol is, by 
diſtillation, ſeparated from Copperas, or the 
Vitriol of Iron, and found to pole the ſame 
Properties which it had before it was employ'd 
to diſſolve Tron, for making the Vitriol. And 
the Remainder, or Caput Mar tuum, as . i Called, 
2 Iron again by Fuſion. 
It remains to be farther obferv d. Was 
EA Vitriol bat that of Iron; not the Vitriol 
of Copper, or any other Metal which does not 
contain Iron, is found upon trial, to make a 
black Ink with the Tincture of Galls; whilſt 
Iron diſſolved in any mineral or vegetable Acid, 
is conſtantly found to make an inky Mixture 
with that Tin&ure ; whence it ſhou'd ſeem to 
follow that Iron makes Ink. 70 10 
18. But Galls are not the only Thing which 
makes Ink with Copperas, or Iron; ſince many 
other aſtringent vegetable Subjects are found ca- 
able of doing it; ſuch, for Example, as Oak- 
wy Pomegranate Rind, — — &c. 
tho! ways in a leſs degree, as a 
ftionably - leſs abſorbent, ſtyptick hy — 
tinant. Since, therefore, no black Ink is found 
to be made without Iron, but may be made 
without Galls, it follows again that Iron is an 
eſſential Ingredient in Ink. And when all the 
Inſtances, both of the affirmative and negative 
ſide, (if any are producible on'the latter) 'come 
to be well confider'd, © we leave'it'to the Judg- 
ment of the Reader, whether Iron ſubtiſy di- 
ani a in Water be nat what we 
y i * 


4 


: And thus we FIG to Are een che 
Fondation whereon the common Experiment, 


of trying Mineral Waters with Galls, depends. 
Me come now to apply it in examining the — 
| neral 


on + S 


Wo! Iron- alone, and | 


thats; as in the making of — 8 


cording to the quantity of ĩrony Par 


499 wen brei 


 Mlowly alters, from a li 
chat ends in a jetty 


3 Mine Part Il. 
the Purging Scarborough, Water : 
and i ond ape won d draw this 3 | 
from the Premiſes 3 : + Fig 3 as of all the Me. 
all the Vitriols that of 
alone, 7 Ci 9 to 8 black 


black with Gall, or ſuc == 
this affe 


ords a conſiderahl. 
ſolved, or tilized 


Iron f is.contain'd therein, 


20. But to render S more =" 
ful and extenGve, : it ſhov'd Rune e i. 


Tagen ir at firſt, 2 nd v 


in the examination of Mineral 


Fi rue be different De- | 
grees, — of Blackneſs; produced; ac- 


ticles they 
contain; from a lightiſn red, or ad Pink 
colour, to a 7 Wc 2 — or a black. 
Iron is put into a Night 
nEtuze of Gal Sel ſuffer'd to ſtand in che 
Cold zathe I. F remains, for ſome time, un- 
changed in its Colours but ſucceſlively. and 

ht red to a full purple, 


22. And thus — 6) Bl S 
of Gill. is added to the Scarhorough Spaw- Wa- 


ter, a faint Pink. colour is firſt produced; which, 
at length, uſually ends in a deep pu 


rple, or 4 
conliderable degree of blackneſs. But 33 the 
Water does not always turn of a — — 
or black, with the ſame proportion of the ſame 


N Gallsz we have W | 


SS F ow 


Particles nat 
Spaw- Water ; yet the Art of Induction — 4 


ſeem that theirony P 


or edel pellucid as ſometꝭ 


that it has neeicanſtaritly the ſame quantity. of 
lHjony Particles and this, tho tried, with freſn 
Water, at the Spring-Head. And by means 
of hh Experiment carefully made and varied, 
vre may perhaps be. enabled to determine the 
Seaſons of the — 4 mg and poſſi the Times of 
tlie Day; ar Night, when the Ware, weft as 
titlegs Aol ous 5 2 in 1 
— riehſtandi 

W thorqughiy | ; 
afford a high degree of Evitdengd — irony | 
abound in the 6, f 


us not to reſt in any ſingle Experiment that is 
not fully demonſtrative; and accordingly di- 
rects us to look out for farther Proof, or Con- 


firmation. And ſuch farther Proof or Confir- 


mation ſeems, in fore: degree, procurable by 
barely proſecuting; ns e in the 


fellwwang manner: J ib ich 0 
231 T0 ſeveral” | Wart fot Water freſh 
taller op, ve adcted an ounce; or more, of che 


Powder of Galls; ſtirring chem well together; 


upon which a conſiderable degree of inky Black 


neſs ſoon enſued. WE let tlie Veſſel reſt for ſe- 
yeral hours, and found that the groſſer Part of 
together with the Blackneſs, 
gradually. fell 70 che bottom; where bein —4 
Pale, de pocled off che War dur ated 
above it, and dried the Powder; which now 
apprar'd confiderably black. Whenceit ſhou'd 
iclesof the Water Sra- 
qduall fubſiged; and remain'd intermix d amon 
— oſs Power of Galls; che Water which 
ured off appearing very little diſcolour'd, 
mes happens in the 
making 


Wy 


a 


of this 
the Fire; Ie: afterwards applied an armed Load- 


O the Mineral Spirit Part I 
making of Ink, when the'blackneſs falls to the 
bottom, and leaves the . er part of the Li- 
quor clear *. 

24. And hence it en fila, that thei irony 
Particles of the Water are not extreamly vola- 


tile; as they do not thus appear me off at 
the ſurface. of the Water, tho” expoſed to the 


open Air for ſeveral days; the ack Matter 
ſtill remaining, unalter'd as to colour, at the 
bottom. At leaſt we have here a clear Intima- 


tion that an irony Subſtance is precipitated from 


the Water by the Powder of Galls; in the 
ſame manner as if a ſmall back ben of Iron, 
or che Vitriol of — been en 
25. But if this hu dls the Caſe, we may 
reaſonably expect to find Ds ſigns of Iron, 
upon — the dry Powder, gain'd from 
the Water by Precipitation with Galls; and ac- 
at dis de — calcined, or ſcorched, a part 
Powder, in an earthen Crucible, over 


ſtone to the ſcorched Poder; and found that 
ſome conſiderable Particles of Iron roſe from it, 
and clung to the Iron-Capping; as others did 
alſo to a Knife- Blade, that had touched 
with the ſame Load-ſtone; "31 B 

26. But, as it may be ſuſpected that the len 
here attrat̃ted by the Load-ſtone, was oing to 
the Galls employ' d: becauſe all vegetable Sub- 
jects are — after due Calcination, to afford 
ſame: Particles of Iron; we, at the ſame time, 


| gon fome — ;of iter — 4 — 
light manner; t upon app y 
ſtone thereto, did not obſerve; _ any Parti- 


cles of NE attracted: And this, poſſibly, 


29 * — 511. 


10 3 


Peri ſe | 


Sefts'VIL. of the Purging Water. 

becauſe there was not a! thorough Calcination 
made ; the Intention being only to ſcorch both 
Powders alike. So that, if theſe Experiments 
hold, or ſhall appear upon farther trial to an- 
ſwer in this manner; a ſtrong Intimation may 
be hence derived, that irony Particles are na- 


turally contain'd in the Scarborough Spaw- Wa- 


ter, after ſuch a manner as to be fix'd by means 
of Galls, and a light Calcination; and reduced 
to the ſolid form of Iron. Tho? this Point al- 


ſo may be farther confirm'd, upon finding, as 


from ſome Trials it appears to be found, that a 
ſolid Lump of Iron is obtainable by fuſing, with 
a ſtrong Blaſt-Heat, a proper quantity of the 


Powder or Matter, gain'd, by Precipitation, 


from the Water, 


27. Now, if theſe Facts ſhall, upon full ex- 


amination, prove to be certain, or receive the 
Confirmation required by the Art of Induction; 
we may hence be led a Step farther in our pre- 
ſent Enquiry, and proceed to examine (1) whe- 
ther theſe irony Particles in the Water are not 
what may, in a due ſenſe, be called its Mine- 
ral u e (2) how this Spirit originally comes 
INTO. 


the Water; (3) under what ſtate it exiſts | 
therein; as whether it be directly irony or vi- 


triolick, volatile, or fix d; (4) what Change 


it is liable to; (5) what are its Virtues, and 


what its Uſes to the Water, &c. - Fe, 
28. It may ſeem to be ſatisfactorily proved, 
that irony Particles are naturally contain'd in 
this Water; ſo as to make a conſtituent part 
thereof; and as in its ſound ſtate, there appears 
to be no other direct mineral or metallick Mat- 
ter contain'd therein, diſtinct from the ſaline 
and earthy Principles; we are obliged to make 

this the Mineral Spirit of the Water, 1 it 5 
9 ow?! 
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near the Courſe of the Cakes 
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allow'd' to have any that — Properly doſerve 


the Name. 
Tig ws, this Name ſans to imply, — 
only a great degree of ſubtilty in the irony Par. 


ticles, but ald a a degree of Volatility; fo as 
Alike the aerial Principle, eaſily” to fly off, and 
| —— the Body of as Water, — it has 


portunity. But -whether | it really does 


cis, Soha not been made a appear: ſo that, if 


the Iron contain'd in the Water be not volatile, 


but only finely divided, like the Iron-contain'd 


in Ink, or os oe — er 
the Term Spirit may ſomewhat oper- 
ly applied thereto. Juſt philoſophical Names 
can never be given to Things, tili their Natures 
are known; whence farther Enquiry muſt deter- 


mine whether the i irony Parricles 1 in an Searbo- 


oy Water be a Spirit or not. 
. And, poſhbly, a careful examination of 
i ds over whic the Water riins, may in- 


timate that this ſuppoſed Spirit is no other than 
a certain proportion of the finer matter of Tron 


or Oker, lightly diſſolved in che Water. The 


great ſolubility of Iron itſelf, even in the ſolid 


metallick Mais, has been mention'd above; in- 
ſomuch that Ink may be made by barely ſuffer- 
ing a lump. of bright Iron to akin, for ſome 


hours, in pure Water-impregnated with Galls. 


And Naturaliſts find ſigns of Iron. near the Con- 
fines of Chalybeate Mineral Waters; as in 
particular there are many ſuc —— to be —_— 


whence it ſeems rational to — 2 Wa- 
= becomes impregnated with its irony Matter 
paſſing over certain Beds, or Veins; of ſoft 
Avg or ſoluble Iron-ſtone. And if common 
Water, by being made to RR thro* the ſame 
Cannes 
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Channels, ſhouꝰd be found to be thus impreg- 
nated z this might amount to 4 kind of Oonfir- 5 
mation ub the the S picion. — = 

30. , to mne, wi Cenalityy er 
what form theſe i irony Particles naturally exiſt in 
the Water, feveral Experiments will berequired. 
And the View ſhowd here be directed to diſco- 
ver whether they exiſt under the form of Vkłri- 
ol, or a mere Iron, ſubtily divided; and again 
whether under a conſiderably volatile, or a more 
fix*d State. If they exiſted in the Water under 
the form of a'fix*'d Vitriol, like the common 
Copperas, or Vitriol of fron it might be rea- 
ſonably expected that the Vitriol fhou' d thus 
manifeſt elf to the Taſte; as Vitriol df Iron 
remarkably does, tho but a very ſmall propor- 
tion thereof be diſſolved in Water: at leuſt it 
ſhou'd manifeſt itſelf after the Warer has been, 
for ſome time, boiled; ſo as to exhale a large 

of the aqueous Part, and- bring the 
icles of the Vitriol much nearer together; 
in the way of a _— Solution of Vitriol, ca- 
pable of ſhoot e Cold; as fix'd Vitriol 
is known to do. | Boi no ſuch Thing is found 
upon evaporating; the Water; and therefore we 
may well ſuſpect or oonclude that it contains no 
fix*d Vitriol of Iron; eſpecially as ſome hun- 
dred Gallons of the Water have been boiled to 
a ſmall ON, e * =P ching —_ 
this Effect. 

31. So, likewiſe, if the oa Particles ex- 
ilted in the Water under the form of à volatile 
Vitriol s it might be expected at leaſt when the 
Water is ſtrong, or richly impregnated there- 
with-; that this alſo ſhou id be manifeſt to the 
Taſte; whereas, when the Water is ſtrongeſt, 
it does not ſeem to taſte properly vitriolick, _ 
e : +. rather 
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* 2 = . 2 5 
—_— 


rather brackiſh, +irony,: or okry, with regard 
to the Taſte! of the Mineral. Nor do: we re. 
member to have met with ſuch a Thing as 2 
volatile Vitriol of Iron, capable of totally ſub- 
liming with Heat; unleſs the Flores Salis Am. 
moniaci martiales, or Iron ſublimed with Sal. 
32. Again, if theſe irony, Particles are natu- 
rally volatile, whether vitriolick or not; it ſhou'd 
ſieem that ſome certain Expedient might be uſed 
to collect, or detain them; ſo as to render them 
more manifeſt or ſenſible. That they are not 
extreamly volatile, we have already had conſi- 
derable Intimations; as they do not readily fly 
off in the open Air, nor over the Fire, with- 
out a ſcalding Heat. And that they do not quit 
the Water, and paſs thro' the Pores of Glaſs, 
in many Months time, we are tolerably aſſu- 
red; by having known the Water kept in well 
cloſed Glaſſes, for eight or nine Months, in a 
N perfect State; ſo as to ſtrike purple, or black, 
» with Galls ; apparently as ſtrong as when freſh 
taken up at the Well. Nor does it ſeem pro- 
| bable, that theſe irony. Particles ſhou'd eſcape 
thro? the Pores of a well oiled Bladder, where 
Air itſelf, a much more volatile Subſtance, is 
confined. And hence it might be proper to try, 
if this Mineral Spirit cannot be, ſome way or 
other, collected, in a ſeparate State, from the 
Water, and the reſt of its Principles 
33. With this View, the Experiment above 
deſcribed *, may be repeated, and diverſified, 
with the requiſite Care and Skill, to try, whe- 
ther, after the aerial Principle has, by the 
Air-Pump, or otherwiſe, been in good meaſure 
diſcharged from the Water ; and the Mineral 
TVET IR „ect. VI, 3— —_ 
= 5 | Spirit 
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irit left behind; this cou'd not be made to 
riſe, with a boiling Heat, and come over into 
the Bladder, as into a Retort; and there be 
collected; as the aerial Principle has been. So 
again, it might be tried, whether this Spirit 
cou'd not be brought over by diſtilling the Wa- 
ter in a common Glaſs Retort, into a Receiver 
containing the J incture of Galls; which ſnou'd 
riſe ſo high therein as to cover the Noſe of the 
Retort; obſerving whether the Tinfture wou'd 
thus, at the beginning of the Operation, turn 
black or purple. And many other Experiments 
of this kind might be contrived 3. but if none of 
them anſwer' d, it wou'd hence appear reaſon- 
able to conclude, that no volatile Iron, or vo- 
latile Vitriol, cou'd be obtain'd from the Wa- 
ter; and conſequently an Intimation be gain'd, 
that none was contain'd, under a volatile form, 
therein. F206 b 3 EE VVV 
34. Theſe Experiments, when made, may 
be compared with thoſe of a different kind. 
which ſhou'd tend to diſcover what Changes the 
Water undergoes, whilſt it remains in Glaſſes 
ſcaled Hermetically, as it is called; viz. by 
melting or ſoftening the neck of the contain», 
ing Glaſs with Heat, then twiſting it ſo as 
to confine the Water totally in Glafs, without 
ſeems as uſeful, and more inſtructive, in the pre- 
ſent Caſe; the Water may be carefully bottled, 
at the Well-head, then oiled: at the top, after 
the manner of Florence Wine; and. laſtly, well 
cork'd and cemented. ; For thus the Water has 
been found to continue many Months poſſeſs'd. 
of its irony; Particles; even after being carried, 
(with Care to keep the Bottles upright) a great 
number of Miles. And * diligently ob 
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U ing what happens to t 
| ſome conſiderable Light may, perhaps, be gain'd 
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ze Water in this State, 
in the preſent Enquiry. e 
35. And ſince it rn ap that the Wa- 
ter by ſtanding, or by being carried, in this 
ſtate, does not, for a very conſiderable time, loſe 
its property of ſtriking black, or 22 with 
Galls; hence it ſeems certain, that the irony 


Particles, or Mineral Spirit, of the Water, can- 
not 1 thro? the Pores of Glaſs; at 


leaſt, not whilſt the Water remains in a ſound 
ſtate: which is added, becauſe when the Water 


begins to corrupt, as in time it will, even tho 
thus ſecured; it tinges leſs and leſs with Galls; 
and at length, affords no red, purple or duſky 


Colour therewith. Whence we are led to ſup- 
poſe, either that the irony Particles, at this 
time, make their eſcape thro* the Pores of the 
Glaſs, or of the Oil, the Cork and Cement ; 
or elſe are fo changed, as no longer to retain 


their irony Nature, and ſtrike with Galls. 


36. That the latter is rather the Caſe, ſeems 


countenanced by this, that during the Altera- 
tion, or Diminution of the tinging Faculty; 


there appears to be a manifeſt Change in the na- 


tural Texture of the Water; for a viſible ſepa- 


ration of Parts enſues ; the whole grows fetid; 


. agroſs Matter falls to the Bottom; the Oil, that 
was liquid before, now becomes almoſt as hard 
a Tallowz and appears tinged black to a con- 


ſiderable height: but what is moſt remarkable, 
the Water now affords manifeſt Signs of its con- 
taining actual Brimſtone; not the leaſt Indica- 
tions Whereof appear'd before. And here is a 
Soene open d which we are not, at preſent, to 


37. This 


* 
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- 37. This Intimation, however, may ſeem 
afforded by the Premiſes, that the Water, as 
taken from the Well, is a compound Liquor, 
gradually tending to alteration in its Parts, as 
if — a __ os ſilent Fermentation a- 
mong them; whereby the natural Texture, or 
Arragement, of the whole is broke in time; 
even tho' the external Air be kept from com- 

municating therewith; but if the external Air be 
admitted, remarkable Changes much ſooner be- 
gin, and finiſh their Period. And hence, perhaps, 
it may be reaſonably ſuſpected, that the Mine- 
ral Spirit here ſuffers a change in its nature; or 
that the irony Particles may even be demetal- 
lized, and loſt in their priſtine form, or con- 
verted, at leaſt in part, to Oker, Earth, or 
Sulphur; to which they, poſſibly, have a near 
Relation. But this is hinted only as Matter of 
farther Enquiry : for we are determin'd not to 
pronounce without clear and full Evidence; which 
we apprehend may always be had in phyſical En- 


4 


quiries. 


2 Suppoſing, therefore, the exiſtence of 


fine irony Particles, in the natural and perfect 


Scarborough Spaw- Water; we now proceed to 


conſider their Uſes and Virtues; which ſeem, in 
good meaſure, derivable from the Art of Me- 
dicine, and the known Effects of chalybeate 
Preparations, And tho' theſe irony Particles 
ſeem to be few in the Scarborough Spaw-Water, 
with reſpe& to the common 'TinEtures or Solu- 
tions of Iron, found in the Shops; yet they 
may have conſiderable Virtues as appearing 
to be a natural Preparation of Iron, more ſub- 


tile, exquiſite, and homogeneous, than thoſe 


5 of the artificial kind; as being mild, and made 
withoutany * Menſtruum. Whence 
IAA „ it 
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examine whether the 


ment 


by a bare Infuſion of the Mater or Minera Ferri 
therein; at the ſame time obſerving what Al- 


terations ſuch an Infuſion is ſubject to, by ſtand- 


ing expoſed to the open Air; and again upon 
— hermetically ſealed up in Glaſſes. For, 
if a ſeparation. of Parts ſnouꝰd quickly enſue 
in the former Caſe, and flow ly in the latter; 
and the irony Particles at length appear to be 
turn'd into Oker, Earth, or Sulphur; this 
might afford a kind of Confirmation of the 
Suſpicion above deliver'd, as to the change of 
the natural Spaw-Water, and the loſs of its 
irony Particles, in their irony form, by ſtanding 


Bu 
Ta. 


40. The medicinal. Virtues of a ſubtilized 


Iron are generally allow'd to be deobſtruent, 
ſtrengthening, or invigorating 3. at the ſame 


time that it is the moſt innocent, and wholeſome of 


all metallic Subſtances; whence, perhaps, this 
ſubtilized Iron is no inconſiderable Ingredient 
in the Scarborough Spaw-Waters, as it may help 

to promote their other Virtues, or render them 
lightly chalybeate, without impairing. the Vir- 
tues of the other Principles, or any way inter- 
if this chalybeate Virtue ſhou'd be required in 


preſent 
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of the bo Water. . 


preſent Enquiry, how to increaſe it in the Wa- 
ters, by the artificial Introduction of a ſubti- 
lized Iron into them. Or, if in any Caſe this 
Virtue ſhou'd be thought improper, as ſome- 
s it may; tis eaſy. to leſſen it, by boiling : 
the Water, or ſuffering it to ſtand open, or 
barely expoſed to the Air, for ſome time. 
41. We cou'd here fubjoin ſeveral conſider- | 
able Experiments, and Obſervations, with re- 
gard to this Mineral Spirit of the Water; and 
Perhaps bring the Whole Affair to a tolerable 
degree of Certainty: but to do this in ſo full 
and exact a manner as we cou'd wiſh,. wou'd. 
lead us too far from the preſent purpoſe, and 
engage us in the Analyſis of the Water under a 
ſtate of Corruption, or Putrefaction. We, there- 
fore, chooſe to ſtop here for the preſent; with 
this Intimation, as a general Fruit of the pre- 
ceding Enquiry, that, poſſibly, an exact and 
full Analyſis of any Mineral Water, may lead 
to a lene: diſtinct and ſerviceable! [Knowledge 
of its different component Parts, or Ingredients; 
as alſo their reſpective Virtues and Uſes. And 
chus, when the Analyſis of the purging Scar- 
borough Water is carried to its full length, and 
duly verified in all its Parts; this Water will, 
perhaps, appear to be a natural Compound, con- 


tion of a certain neutral, purgative Salt; a little 
Sea - Salt; an alkaline Earth; Air, and a ſub- 
tilized Iron; all mix*d together, under one cer- 
tain Form or Arrangement; ſo long as the 
Water continues in its natural ſound State. And 
hence it ſhou'd ſeem that the Medicinal Virtues 
and Uſes of this Water, are derivable from ſuch 
2 full and exact Analyſis; as ing upon 
the Virtues and Uſes of the * Togredi 


nts, 
thus 


2 


liſting of nen fine Water; a variable Propor- 


e edge of the true Cauſes. bf Bla. 
| fes, ad} the nature, frame and make of the 
ody; ſo far, we mean, as this might be 
— 3 by the Art of Induction. But ab this 
Art has hitherto been little, if at all, applied, 
to difcover the real, internal Natures of the 
Solids, and Fluids, of the Body, the Changes 
whereto they are ſubſect, and the true Seats and 
Cauſes of Diſtempers; no rational Attempt can 
hitherto well be made to determine the Medi- 
cinal Virtues and Uſes of a Mineral Water @ 
Priori, as it it is called; tho* we had ever fo 
exact and full a knowledge of the Contents of 
ſuch a Water. And in this State the Matter 
to reſt on the ſide of Medicine; whoſe 

bigheſt Im ement may, perhaps, be rati- 

— expotied from the of induction; 5 as 
we hope hereafter to make more fully a appear. 

42. And thus we have gone throꝰ the i 
fi Analyſis at firſt propoſed ; and briefly con- 
fider*d the ſeveral Principles into which the Wa- 
ter has 1 by its — _ with» 
out denying; that there may, poſſibly, be others; 
or. — be faocker | tved. or tender*d 
more fimple. - f this Work ſhall happen to be 
continued, tis hoped it may end in the Diſco- 

very of a ſure Method of tracing out the Vir- 
tues and Uſes of all Mineral Waters; and of 
procuring their Contents unalter d in their natu- | 
ral Properties; ſo as to enable us to recompoſe 
he reſpective Waters from them; heighten their 
Virtues in ſome Caſes; lowen them in others; 
make artificial Imitationꝭ thereof; and thence 
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* E following Tz ESTIMONIALS 1 | 
been tranſmitted to the ſaid Fohn Hades; 
— one from the Magiſtrates of Spa in Germa- 
ny, Which has the: Arms of His Highneſs the Bi- 


giſtrate of Spa Spa, as in the Margin; the other from - 
Gunr Cotherill EA e of Ball of We SD 


| © Cortifiies que les 150 Bouteilles en 4s Pans gurle . : ; 


ples. a. la bonne & wetitable ſourt 4% Bas Mics" 


es" 
. 
* * * 
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HE Pouhon Vater of Spa, filled for Mr. John 
x.» ＋ Fiddes, in Teide L. Se, lol 
N London';' the Wind being North and freezing, and 
f ſealed with a Hand and bloody Yoke ; the Motto, 
ww :Fipucla VICTRIx, and PouHonN SpA, by 
me, ALEXANDER Hay, 

VN. B. Mr. Hays Houſe is adjoining to the 
Pouhon Spring ; he having the beſt Opportunity 
of taking up the Vater at the moſt proper Seaſons. 


7 FE whoſe Names are here ſubſcribed do cer- 
'  tify, That the Scarborough Spa Water, 
filled for Mr. John Fiddes, and ſealed with the 
Corporation-Seal, is conſtantly taken up from the 
WELL at the moſt proper Seaſons, and cemented. 
down in the Bottles with a well-adapted Cement, 

_ according to our Directions: ; | 

__CunlmEer CockERILL. 
PETER SHAW. 


The ſaid John Fiddes has ſettled ſuch a Corre- 
ſpondence for the Pyrmont, Bath, and Briſtol Hot 
Well-Waters, that he has them ſent him freſh 
and in their greateſt Perfection; which are ſealed 

with their proper Seals, as in the Margin. 


The ay Fo the War ERS in London, delivered 


to any Fart thereof, free of all Charges; viz. 
| German, Spa, and Pyrmont, at 145. per Doz. 
Spa. Half-Flaſks, at 10 s. per Dozs 
Scarborough and Bath, at 75. 64, per Doz. 
and 4s. per Half-Doz., | on Lal 
Briſtol, at 65. per Doz. r 


N. B. The Scarborough Water 7s delivered at 
that Town to the Land- Carriers at 48. per Doz. 
and put on Board a Ship at 58. per Doz. All 
the other Waters may be had there at 28, per Dax. 


— 


Advance for Carriage. 


